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producer cell lines. Examples of packaging cells which may be transfected include, but are 
not limited to, the PE501, PA317, R-2, R-AM, PA12, T19-14X, VT-19-17-H2, RCRE, 
RCRIP, GP+E-86, GP+envAml2, and DAN cell lines as described in Miller, Human Gene 
Therapy 1:5-14 (1990), which is incorporated herein by reference in its entirety. The vector 
5 may transduce the packaging cells through any means known in the art Such means include, 
but are not limited to, electroporation, the use of liposomes, and CaP04 precipitation. In one 
alternative, the retroviral plasmid vector may be encapsulated into a liposome, or coupled to a 
lipid, and then administered to a host 

The producer cell line generates infectious retroviral vector particles which include 

10 polynucleotide encoding an albumin fusion protein of the present invention. Such retroviral 
vector particles then may be employed, to transduce eukaryotic cells, either in vitro or in vivo. 
The transduced eukaryotic cells will express a fusion protin of the present invention. 

In certain other embodiments, cells are engineered, ex vivo or in vivo, with 
polynucleotide contained in an adenovirus vector. Adenovirus can be manipulated such that it 

15 encodes and expresses fusion protein of the present invention, and at the same time is 
inactivated in terms of its ability to replicate in a normal lytic viral life cycle. Adenovirus 
expression is achieved without integration of the viral DNA into the host cell chromosome, 
thereby alleviating concerns about insertional mutagenesis. Furthermore, adenoviruses have 
been used as live enteric vaccines for many years with an excellent safety profile (Schwartz et 

20 al. Am. Rev. Respir. Dis. 109:233-238 (1974)). Finally, adenovirus mediated gene transfer 
has been demonstrated in a number of instances including transfer of alpha-l-antitrypsin and 
CFTR to the lungs of cotton rats (Rosenfeld, M. A. et al. (1991) Science 252:431-434; 
Rosenfeld et at, (1992) Cell 68:143-155). Furthermore, extensive studies to attempt to 
establish adenovirus as a causative agent in human cancer were uniformly negative (Green, 

25 M. et al. (1979) Proc. Natl. Acad. Sci. USA 76:6606). 

Suitable adenoviral vectors useful in the present invention are described, for example, 
in Kozarsky and Wilson, Curr. Opin. Genet Devel. 3:499-503 (1993); Rosenfeld et al.. Cell 
68:143-155 (1992); Engelhardt etaL, Human Genet Ther. 4:759-769 (1993); Yang et al.. 
Nature Genet 7:362-369 (1994); Wilson etal.. Nature 365:691-692 (1993); and U.S. 

30 Patent No. 5,652,224, which are herein incorporated by reference. For example, the 
adenovirus vector Ad2 is useful and can be grown in human 293 cells. These cells contain the 
El region of adenovirus and constitutively express Ela and Elb, which complement the 
defective adenoviruses by providing the products of the genes deleted from the vector. In 
addition to Ad2, other varieties of adenovirus (e.g., Ad3, Ad5, and Ad7) are also useful in 

35 the present invention. 

Preferably, the adenoviruses used in the present invention are repUcation deficient. 
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Replication deficient adenoyiruses require the aid of a helper virus and/or packaging cell line 
to form infectious particles. The resulting virus is capable of infecting cells and can express a 
polynucleotide of interest which is operably linked to a promoter, but cannot replicate in most 
cells. Replication deficient adenoviruses may be deleted in one or more of all or a portion of 
5 the following genes: Ela, Elb, E3, E4, E2a, or LI through L5. 

In certain other embodiments, the cells are engineered, ex vivo or in vivo, using an 
adeno-associated virus (AAV). AAVs are naturally occurring defective viruses that require 
helper viruses to produce infectious particles (Muzyczka, N., Curr. Topics in Microbiol. 
Immunol. 158:97 (1992)). It is also one of the few viruses that may integrate its DNA into 

10 non-dividing cells. Vectors containing as little as 300 base pairs of AAV can be packaged and 
can integrate, but space for exogenous DNA is limited to about 4.5 kb. Methods for 
producing and using such AAVs are known in the art. See, for example, U.S. Patent Nos. 
5,139,941, 5,173,414, 5,354,678, 5,436,146, 5,474,935, 5,478,745, and 5,589,377. 

For example, an appropriate AAV vector for use in the present invention will include 

15 all the sequences necessary for DNA replication, encapsidation, and host-cell integration. The 
polynucleotide construct is inserted into the AAV vector using standard cloning methods, 
such as those found in Sambrook etaL, Molecular Cloning: A Laboratory Manual, Cold 
Spring Harbor Press (1989). The recombinant AAV vector is tlien transfected into packaging 
cells which are infected with a helper virus, using any standard technique, including 

20 lipofection, electroporation, calcium phosphate precipitation, etc. Appropriate helper viruses 
include adenoviruses, cytomegaloviruses, vaccinia viruses, or herpes viruses. Once the 
packaging cells are transfected and infected, they will produce infectious AAV viral particles 
which contain the polynucleotide construct. These viral particles are then used to transduce 
eukaryotic cells, either ex vivo or in vivo. The transduced cells will contain the 

25 polynucleotide construct integrated into its genome, and will express a fsuion protein of the 
invention. 

Another method of gene therapy involves operably associating heterologous control 
regions and endogenous polynucleotide sequences (e.g. encoding a polypeptide of the present 
invention) via homologous recombination (see, e.g., U.S. Patent No. 5,641,670, issued 

30 June 24, 1997; International Publication No. WO 96/29411, published September 26, 1996; 
Intemational Publication No. WO 94/12650, published August 4, 1994; Koller et ai., Proc. 
Nad. Acad. Sci. USA 86:8932-8935 (1989); and Zijlstra et al.. Nature 342:435-438 (1989), 
which are herein encorporated by reference. This method involves the activation of a gene 
which is present in the target cells, but which is not normally expressed in the cells, or is 

35 expressed at a lower level than desired. 

Polynucleotide constructs are made, using standard techniques known in the art, 

101 



wo 01/79258 



PCT/USOl/12008 



which contain the promoter with targeting sequences flanking the promoter. Suitable 
promoters are described herein. The targeting sequence is sufficiently complementary to an 
endogenous sequence to permit homologous recombination of tihie promoter-targeting 
sequence with the endogenous sequence. The targeting sequence will be sufficiently near the 
5 5' end of the desired endogenous polynucleotide sequence so the promoter will be operably 
linked to the endogenous sequence upon homologous recombination. 

The promoter and the targeting sequences can be amplified using PGR. Preferably, 
the amplified promoter contains distinct restriction enzyme sites on the 5* and 3* ends. 
Preferably, the 3' end of the first targeting sequence contains the same restriction enzyme site 

10 as the 5' end of the amplified promoter and the 5' end of the second targeting sequence 
contains the same restriction site as the 3' end of the amplified promoter. The amplified 
promoter and targeting sequences are digested and ligated together. 

The promoter-targeting sequence construct is delivered to the cells, either as naked 
polynucleotide^ or in conjunction with transfection-facilitating agents, such as liposomes, 

15 viral sequences, viral particles, whole viruses, lipofection, precipitating agents, etc., 
described in more detail above. The P promoter-targeting sequence can be delivered by any 
method, included direct needle injection, intravenous injection, topical administration, catheter 
infusion, particle accelerators, etc. The methods are described in more detail below. 

The promoter-targeting sequence construct is taken* up by cells. Homologous 

20 recombination between the construct and the endogenous sequence takes place, such that an 
endogenous sequence is placed under the control of the promoter. The* promoter then drives 
the expression of the endogenous sequence. 

The polynucleotide encoding an albumin fusion protein of the present invention may 
contain a secretory signal sequence that facilitates secretion of the protein. Typically, the 

25 signal sequence is positioned in the coding region of the polynucleotide to be expressed 
towards or at the 5' end of the coding region. The signal sequence may be homologous or 
heterologous to the polynucleotide of interest and may be homologous or heterologous, to the 
cells to be transfected. Additionally, the signal sequence may be chemically synthesized using 
methods known in the art 

30 Any mode of administration of any of the above-described polynucleotides constructs 

can be used so long as the mode results in the expression of one or more molecules in an 
amount sufficient to provide a therapeutic effect. This includes direct needle injection, 
systemic injection, catheter infusion, biolistic injectors, particle accelerators (i.e., "gene 
guns")» gclfoam sponge depots, other commercially available depot materials, osmotic pumps 

35 (e.g., Alza minipumps), oral or suppositorial solid (tablet or pill) pharmaceutical 
formulations, and decanting or topical applications during surgery. For example, direct 
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injection of naked calcium phosphate-precipitated plasmid into rat liver and rat spleen or a 
protein-coated plasmid into the portal vein has resulted in gene expression of the foreign gene 
in the rat livers (Kaneda et al.. Science 243:375 (1989)). 

A preferred method of local administration is by direct injection. Preferably, an 
5 albumin fusion protein of the present invention complexed with a delivery vehicle is 
administered by direct injection into or locally within the area of arteries. Administration of a 
composition locally within the area of arteries refers to injecting the composition centimeters 
and preferably, millimeters within arteries. 

Another method of local administration is to contact a polynucleotide construct of the 
10 present invention in or around a surgical wound. For example, a patient can undergo surgery 
and the polynucleotide construct can be coated on the surface of tissue inside the wound or the 
construct can be injected into areas of tissue inside the wound. 

Therapeutic compositions useful in systemic administration, include fusion proteins of 
the present invention complexed to a targeted delivery vehicle of the present invention. 
15 Suitable delivery vehicles for use with systemic administration comprise liposomes 
comprising ligands for targeting the vehicle to a particular site. In specific embodiments, 
suitable dehvery vehicles for use with systemic administration comprise liposomes 
comprising albumin fusion proteins of the invention for targeting the vehicle to a particular 
site. 

20 Preferred methods of systemic administration, include intravenous injection, aerosol, 

oral and percutaneous (topical) delivery. Intravenous injections can be performed using 
methods standard in the art. Aerosol delivery can also be performed using methods standard 
in the art (see, for example, Stribling et al., Proc. NatL Acad. Sci. USA 189:11277-11281, 
1992, which is incorporated herein by reference). Oral delivery can be performed by 

25 complexing a polynucleotide construct of the present invention to a carrier capable of 
withstanding degra4ation by digestive enzymes in the gut of an animal. Examples of such 
carriers, include plastic capsules or tablets, such as those known in the art. Topical delivery 
can be performed by mixing a polynucleotide constmct of the present invention with a 
lipophilic reagent (e.g., DMSO) that is capable of passing into the skin. 

30 Determining an effective amount of substance to be delivered can depend upon a 

number of factors including, for example, the chemical structure and biological activity of the 
substance, the age and weight of the animal, the precise condition requiring treatment and its 
severity, and tiie route of administration. The frequency of treatments depends upon a 
number of factors, such as the amount of poljoiucleotide constmcts administered per dose, as 

35 well as the health and history of the subject. The precise amount, number of doses, and 
timing of doses will be determined by the attending physician or veterinarian. 
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Albumin fusion proteins of the present invention can be administered to any animal, 
preferably to mammals and birds. Preferred mammals include humans, dogs, cats, mice, rats, 
rabbits sheep, cattle, horses and pigs, with humans being particularly preferred. 

5 

Biological Activities 

Albumin fusion proteins and/or polynucleotides encoding albumin fusion proteins of 
the present invention, can be used in assays to test for one or more biological activities* If an 
albumin fusion protein and/or polynucleotide exhibits an activity in a particular assay, it is 

10 likely that the Therapeutic protein corresponding to the fusion portein may be involved in the 
diseases associated with the biological activity. Thus, the fusion protein could be used to treat 
the associated disease. 

Members of the secreted family of proteins are believed to be involved in biological 
activities associated with, for example, cellular signaling. Accordingly, albumin fusion 

15 proteins of the invention and polynucleotides encoding these protiens, may be used in 
diagnosis, prognosis, prevention and/or treatment of diseases and/or disorders associated 
with aberrant activity of secreted polypeptides. 

In a preferred embodiment, albumin fusion proteins of the invention comprising 
Therapeutic protein portions corresponding to IL-2 and/or INF-beta polypeptides, or 

20 fragments or variants thereof, are useful in the treatment, prevention, diagnosis, and/or 
detection of diseases, disorders and/or conditions of the immune system. For example, 
albumin fusion proteins of the invention comprising Therapeutic protein portions 
corresponding to IL-2 or fragments or variants thereof are useful in the treatment, prevention, 
diagnosis, and/or detection of diseases, disorders and/or conditions including, but not limited 

25 to. Metastatic renal cell carcinoma and metastatic melanoma; Malignant Melanoma; Renal cell 
carcinoma; HIV infections; Inflammatory bowel disorders; Kaposi's sarcoma; Leukaemia; 
Multiple sclerosis; Rheumatoid arthritis; Transplant rejection; Type 1 diabetes mellitus; Lung 
Cancer; Acute myeloid leukaemia; Hepatitis C; Non-Hodgkin's lymphoma; Ovarian cancer; 
and/or as described in the "Inmiune Activity," "Infectious Disease" and/or "HyperproUferative 

30 Disorders" sections below. Futher, albumin fusion proteins of the invention comprising 
Therapeutic protein portions corresponding to INF-beta or fragments or variants thereof are 
useful in the treatment, prevention, diagnosis, and/or detection of diseases, disorders and/or 
conditions including, but not limited to, melanomas; solid tumors; Multiple sclerosis; bacterial 
infections; chemoprotection; thrombocytopenia; HIV infections; prostate cancer; cancer; 

35 hematological malignancies; hematological disorders; preleukemia; glioma; hepatitis B; 
hepatitis C; human papillomavirus; pulmonary fibrosis; Age-related macular degeneration; 
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Brain cancer; Glioblastoma multiforme; Liver cancer; Malignant melanoma; Colorectal cancer; 
Crohn's disease; Non-small cell lung cancer; Rheumatoid arthritis; Ulcerative colitis and/or as 
described in the 'Immune Activity," "Infectious Disease" and/or "Hyperproliferative 
Disorders" sections below. 
5 In a preferred embodiment, albumin fusion proteins of the invention comprising 

Therapeutic protein portions corresponding to Growth hormone releasing factor polypeptides, 
or fragments or variants thereof, are useful in the treatment, prevention, diagnosis, and/or 
detection of diseases, disorders and/or conditions of growth hormone deficiency. In an 
additional preferred embodiment, albumin fusion proteins of tfie invention comprising 

10 Therapeutic protein portions corresponding to growth hormone releasing factor or fragments 
or variants thereof are useful in the treatment, prevention, diagnosis, and/or detection of 
diseases, disorders and/or conditions including, but not limited to. Cachexia; Diagnostic 
Agents; Female Infertility; Growth hormone deficiency; Muscle Wasting; Short Stature; 
Postmenopausal Osteoporosis; Idiopathic growth hormone deficiency and/or as described in 

15 the "Endocrine Disorders," and/or "Reproductive System Disorders" sections below. 

In a preferred embodiment, albumin fusion proteins of the invention comprising 
Therapeutic protein portions corresponding to calcitonin and/or parathyroid hormone 
polypeptides, or fragments or variants thereof, are useful in the treatment, prevention, 
diagnosis, and/or detection of diseases, disorders and/or conditions relating to bone. In an 

20 additional preferred embodiment, albumin fusion proteins of the invention comprising 
Therapeutic protein portions corresponding to calcitonin or fragments or variants thereof are 
useful in the treatment, prevention, diagnosis, and/or detection of diseases, disorders and/or 
conditions including, but not hmited to, bone disorders, Paget's disease and/or as described 
in the "Endocrine Disorders," and/or "Reproductive System Disorders" sections below. In an 

25 additional preferred embodiment, albumin fusion proteins of the invention comprising 
Therapeutic protein portions corresponding to parathyroid hormone or fragments or variants 
thereof are useful in the treatment, prevention, diagnosis, and/or detection of diseases, 
disorders and/or conditions including, but not limited to. Osteoporosis and/or as described in 
the "Endocrine Disorders," and/or "Reproductive System Disorders" sections below. 

30 In preferred embodiments, the present invention encompasses a method of treating a 

disease or disorder listed in the "Preferred Indication Y" column of Table 1 comprising 
administering to a patient in which such treatment, prevention or amelioration is desired an 
albumin fusion protein of the invention that comprises a Therapeutic protein portion 
corresponding to a Therapeutic protein disclosed in the "Therapeutic Protein X" column of 

35 Table 1 (in the same row as the disease or disorder to be treated is listed in the "Preferred 
Indication Y" column of Table 1) in an amount effective to treat, prevent, diagnose, or 
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ameliorate the disease or disorder. 

In alternative embodiments, fusion proteins of the present invention may be used in 
the diagnosis, prognosis, prevention and/or treatment of diseases and/or disorders relating to 
diseases and disorders of the endocrine system (see, for example, "Endocrine EHsorders" 
5 section below), the nervous system (see, for example, "Neurological Disorders" section 
below), the immune system (see, for example, "Innnune Activity" section below), respiratory 
system (see, for example, "Respiratory Disorders" section below), cardiovascular system 
(see, for example, "Cardiovascular Disorders" section below), reproductive system (see, for 
example, "Reproductive System Disorders" section below) digestive system (see, for 
10 example, "Gastrointestinal Disorders" section below), diseases and/or disorders relating to 
cell proliferation (see, for example, "Hyperproliferative Disorders" section below), and/or 
diseases or disorders relating to the blood (see, for example, "Blood-Related Disorders" 
section below). 

In certain embodiments, an albumin fusion protein of the present invention may be 
15 used to diagnose and/or prognose diseases and/or disorders associated with the tissue(s) in 
which the gene corresponding to the Therapeutic protein portion of the fusion portien of the 
invention is expressed. 

Thus, fusion proteins of tlie invention and polynucleotides encoding albumin fusion 
proteins of the invention are useful in the diagnosis, detection and/or treatment of diseases . 
20 and/or disorders associated with activities that include, but are not hmited to, prohormone 
activation, neurotransmitter activity, cellular signaling, cellular proliferation, cellular 
differentiation, and cell migration. 

More generally, fusion proteins of the invention and polynucleotides encoding 
albumin fusion proteins of the invention may be useful for the diagnosis, prognosis, 
25 prevention and/or treatment of diseases and/or disorders associated with the following 
systems. 

Immune Activity 

Albumin fusion proteins of the invention and polynucleotides encoding albumin 
30 fusion proteins of the invention may be useful in treating, preventing, diagnosing and/or 
prognosing diseases, disorders, and/or conditions of the inraiune system, by, for example, 
activating or inhibiting the proliferation, differentiation, or mobilization (chemotaxis) of 
immune cells. Immune cells develop through a process called hematopoiesis, producing 
myeloid (platelets, red blood cells, neutrophils, and macrophages) and lymphoid (B and T 
35 lymphocytes) cells from pluripotent stem cells. The etiology of tiiese immune diseases, 
disorders, and/or conditions may be genetic, somatic, such as cancer and some autoimmune 
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diseases, acquired (e.g., by chemotherapy or toxins), or infectious. Moreover, fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention can be used as a marker or detector of a particular immune system disease or 
disorder. 

5 In another embodiment, a fusion protein of the invention and/or polynucleotide 

encoding an albumin fusion protein of the invention, may be used to treat diseases and 
disorders of the immune system and/or to inhibit or enhance an immune response generated 
by cells associated with the tissue(s) in which the polypeptide of the invention is expressed. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 

10 fusion proteins of the invention may be useful in treating, preventing, diagnosing, and/or 
prognosing immunodeficiencies, including both congenital and acquired immunodeficiencies. 
Examples of B cell immunodeficiencies in which immunoglobulin levels B cell function 
and/or B cell numbers are decreased include: X-linked aganunaglobulinemia (Bruton's 
disease), X-linked infantile agammaglobulinemia, X-linked immunodeficiency with hyper 

15 IgM, non X-linked inraiunodeficiency with hyper IgM, X-Iinked lymphoproliferative 
syndrome (XLP), agaramaglobulineniia including congenital and acquired 
agammaglobulinemia, adult onset agammaglobulinemia, late-onset agammaglobulinemia, 
dysgammaglobulinemia, hypogammaglobulinemia, unspecified hypogammaglobulinemia, 
recessive agammaglobulinemia (Swiss type). Selective IgM deficiency, selective IgA 

20 deficiency, selective IgG subclass deficiencies, IgG subclass deficiency (with or without IgA 
deficiency), Ig deficiency with increased IgM, IgG and IgA deficiency with increased IgM, 
antibody deficiency with normal or elevated Igs, Ig heavy chain deletions, kappa chain 
deficiency, B cell lymphoproliferative disorder (BLPD), common variable immunodeficiency 
(CVID), common variable immunodeficiency (CVI) (acquired), and transient 

25 hypogammaglobulinemia of infancy. 

In specific embodiments, ataxia-telangiectasia or conditions associated with ataxia- 
telangiectasia are treated, prevented, diagnosed, and/or prognosing using the, fusion proteins 
of the invention and/or polynucleotides encoding albumin fusion proteins of the invention. 

Examples of congenital inununodeficiencies in which T cell and/or B cell function 

30 and/or number is decreased include, but are not limited to: DiGeorge anomaly, severe 
combined immunodeficiencies (SCID) (including, but not limited to, X-linked SCID, 
autosomal recessive SCID, adenosine deaminase deficiency, purine nucleoside phosphorylase 
(PNP) deficiency, Class II MHC deficiency (Bare lymphocyte syndrome), Wiskott-Aldrich 
syndrome, and ataxia telangiectasia), thymic hypoplasia, third and fourth pharyngeal pouch 

35 syndrome, 22qll.2 deletion, chronic mucocutaneous candidiasis, natural killer cell deficiency 
(NK), idiopathic CD4-I- T-lymphocytopenia, immunodeficiency with predominant T cell 
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defect (unspecified), and unspecified immunodeficiency of cell mediated immunity. 

In specific embodiments, DiGeorge anomaly or conditions associated with DiGeorge 
anomaly are treated, prevented, diagnosed, and/or prognosed using fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention. 

Other immunodeficiencies that may be treated, prevented, diagnosed, and/or 
prognosed using fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, include, but are not limited to, chronic granulomatous 
disease, Chediak-Higashi syndrome, myeloperoxidase deficiency, leukocyte gIucose-6- 
phosphate dehydrogenase deficiency, X-linked lymphoproliferative syndrome (XLP), 
leukocyte adhesion deficiency, complement component deficiencies (including CI, C2, C3, 
C4, C5, G6, C7, C8 and/or C9 deficiencies), reticular dysgenesis, thymic alymphoplasia- 
aplasia, immunodeficiency with thymoma, severe congenital leukopenia, dysplasia with 
immunodeficiency, neonatal neutropenia, short limbed dwarfism, and Nezelof syndrome- 
combined immunodeficiency with Igs. 

In a preferred embodiment, the immunodeficiencies and/or conditions associated with 
the immunodeficiencies recited above are treated, prevented, diagnosed and/or prognosed 
using fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
proteins of the invention. 

In a preferred embodiment fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention could be used as an agent to boost 
immunoresponsiveness among immunodeficient individuals. In specific embodiments, 
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 
the invention could be used as an agent to boost immunoresponsiveness among B cell and/or 
T cell inamunodeficient individuals. 

The albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may be useful in treating, preventing, diagnosing and/or 
prognosing autoimmune disorders. Many autoimmune disorders result from inappropriate 
recognition of self as foreign material by inunune cells. This inappropriate recognition results 
in an immune response leading to the destruction of the host tissue. Therefore, the 
administration of fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention that can inhibit an immune response, particularly the 
proliferation, differentiation, or chemotaxis of T-cells, may be an effective therapy in 
preventing autoimmune disorders. 

Autoimmuune diseases or disorders that may be treated, prevented, diagnosed and/or 
prognosed by fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention include, but are not limited to, one or more of the following: 
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systemic lupus erythematosus, rheumatoid arthritis, ankylosing spondylitis, multiple 
sclerosis, autoimmune thyroiditis, Hashimoto's thyroiditis, autoimmune hemolytic anemia, 
hemolytic anemia, thrombocytopenia, autoimmune thrombocytopenia purpura, autoimmune 
neonatal thrombocytopenia, idiopathic thrombocytopenia purpura, purpura (e.g., Henloch- 
5 Scoeniein purpura), autoimmunocytopenia, Goodpasture's syndrome. Pemphigus vulgaris, 
myasthenia gravis. Grave's disease (hyperthyroidism), and insulin-resistant diabetes mellitus. 

Additional disorders that are likely to have an autoimmune component that may be 
treated, prevented, and/or diagnosed with the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention include, but are not limited 

10 to, type II collagen-induced arthritis, antiphospholipid syndrome, demiatitis, allelic 
encephalomyelitis, myocarditis, relapsing polychondritis, rheumatic heart disease, neuritis, 
uveitis ophthalmia, polyendocrinopathies, Reiter's Disease, Stiff-Man Syndrome, 
autoimmune pulmonary inflammation, autism, Guillain-Barre Syndrome, insulin dependent 
diabetes mellitus, and autoimmune inflammatory eye disorders. 

15 Additional disorders that are likely to have an autoimmune component that may be 

treated, prevented, diagnosed and/or prognosed with the albumin fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention include, 
but are not limited to, scleroderma with anti-collagen antibodies (often characterized, e.g., by 
nucleolar and other nuclear antibodies), mixed connective tissue disease (often characterized, 

20 e.g., by antibodies to extractable nuclear antigens (e.g,, ribonucleoprotein)), polymyositis 
(often characterized, e.g., by nonhistone ANA), pernicious anemia (often characterized, e.g., 
by antiparietal cell, microsomes, and intrinsic factor antibodies), idiopathic Addison's disease 
(often characterized, e.g., by humoral and cell-mediated adrenal cytotoxicity, infertility (often 
characterized, e.g., by antispermatozoal antibodies), glomerulonephritis (often characterized, 

25 e.g., by glomerular basement membrane antibodies or immune complexes), bullous 
pemphigoid (often characterized, e.g., by IgG and complement in basement membrane), 
Sjogren^s syndrome (often characterized, e.g., by multiple tissue antibodies, and/or a specific 
nonhistone ANA (SS-B)), diabetes mellitus (often characterized, e.g., by cell-mediated and 
humoral islet cell antibodies), and adrenergic drug resistance (including adrenergic drug 

30 resistance with asthma or cystic fibrosis) (often characterized, e.g., by beta-adrenergic 
receptor antibodies). 

Additional disorders that may have an autoimmune component that may be treated, 
prevented, diagnosed and/or prognosed with the albumin fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention include, but are not 
35 limited to, chronic active hepatitis (often characterized, e.g., by smooth muscle antibodies), 
primary biliary cirrhosis (often characterized, e.g., by mitochondria antibodies), other 
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endocrine gland failure (often characterized, e.g., by specific tissue antibodies in some cases), 
vitiligo (often characterized, e.g., by melanocyte antibodies), vasculitis (often characterized, 
e.g., by Ig and complement in vessel walls and/or low serum complement), post-MI (often 
characterized, e.g., by myocardial antibodies), cardiotomy syndrome (often characterized, 
5 e.g., by myocardial antibodies), luticaria (often characterized, e.g., by IgG and IgM 
antibodies to IgE), atopic dermatitis (often characterized, e.g., by IgG and IgM antibodies to 
IgE), asthma (often characterized, e.g., by IgG and IgM antibodies to IgE), and many other 
inflammatory, granulomatous, degenerative, and atrophic disorders. 

In a preferred embodiment, the autoimmune diseases and disorders and/or conditions 

10 associated with the diseases and disorders recited above are treated, prevented, diagnosed 
and/or prognosed using for example, fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention. In a specific preferred embodiment, 
rheumatoid arthritis is treated, prevented, and/or diagnosed using fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention. 

15 In another specific preferred embodiment, systemic lupus erythematosus is treated, 

prevented, and/or diagnosed using fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention. In another specific preferred embodiment, 
idiopathic thrombocytopenia purpura is treated, prevented, and/or diagnosed using fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 

20 invention. 

In another specific preferred embodiment IgA nephropathy is treated, prevented, 
and/or diagnosed using fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention. 

In a preferred embodiment, the autoinomune diseases and disorders and/or conditions 

25 associated with the diseases and disorders recited above are treated, prevented, diagnosed 
and/or prognosed using fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention. 

In preferred embodiments, fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention are used as a immimosuppressive agent(s). 

30 Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 

fusion proteins of the invention may be useful in treating, preventing, prognosing, and/or 
diagnosing diseases, disorders, and/or conditions of hematopoietic cells. Albumin fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention could be used to increase differentiation and proliferation of hematopoietic cells, 

35 including the pluripotent stem cells, in an effort to treat or prevent those diseases, disorders, 
and/or conditions associated with a decrease in certain (or many) types hematopoietic cells, 
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including but not limited to, leukopenia, neutropenia, anemia, and thrombocytopenia. 
Alternatively, fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention could be used to increase differentiation and proliferation of 
hematopoietic cells, including the pluripotent stem cells, in an effort to treat or prevent those 
5 diseases, disorders, and/or conditions associated with an increase in certain (or many) types 
of hematopoietic cells, including but not limited to, histiocytosis. 

Allergic reactions and conditions, such as asthma (particularly allergic asthma) or 
other respiratory problems, may also be treated, prevented, diagnosed and/or prognosed 
using fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
10 proteins of the invention. Moreover, these molecules can be used to treat, prevent, prognose, 
and/or diagnose anaphylaxis, hypersensitivity to an antigenic molecule, or blood group 
incompatibiUty. 

Additionally, fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, may be used to treat, prevent, diagnose and/or 

15 prognose IgE-mediated allergic reactions. Such allergic reactions include, but are not limited 
to, asthma, rhinitis, and eczema. In specific embodiments, fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention may be used to 
modulate IgE concentrations in vitro or in vivo. 

Moreover, fusion proteins of the invention and/or polynucleotides encoding albumin 

20 fusion proteins of the invention have uses in the diagnosis, prognosis, prevention, and/or 
treatment of inflammatory conditions. For example, since fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention may inhibit the 
activation, proliferation and/or differentiation of cells involved in an inflammatory response, 
these molecules can be used to prevent and/or treat chronic and acute inflanmiatory 

25 conditions. Such inflammatory conditions include, but are not limited to, for example, 
inflanunation associated with infection (e.g., septic shock, sepsis, or systemic inflaiiunatory 
response syndrome), ischemia-reperfusion injury, endotoxin lethality, complement-mediated 
hyperacute rejection, nephritis, cytokine or chemokine induced Ixmg injury, inflanunatory 
bowel disease, Crohn's disease, over production of cytokines (e.g., TNF or IL-1.), 

30 respiratory disorders (e.g., asthma and allergy); gastrointestinal disorders (e.g., inflammatory 
bowel disease); cancers (e.g., gastric, ovarian, lung, bladder, liver, and breast); CNS 
disorders (e.g., multiple sclerosis; ischemic brain injury and/or stroke, traumatic brain injury, 
neurodegenerative disorders (e.g., Parkinson's disease and Alzheimer's disease); AIDS- 
related dementia; and prion disease); cardiovascular disorders (e.g., atherosclerosis, 

35 myocarditis, cardiovascular disease, and cardiopulmonary bypass complications); as well as 
many additional diseases, conditions, and disorders that are characterized by inflannmation 
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(e.g., hepatitis, rheumatoid arthritis, gout, trauma, pancreatitis, sarcoidosis, dermatitis, renal 
ischemia-reperfusion injury, Grave's disease, systemic lupus erythemsitosus, diabetes 
mellitus, and allogenic transplant rejection). 

Because inflammation is a fundamental defense mechanism, inflammatory disorders 
5 can effect virtually any tissue of the body. Accordingly, fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention, have uses in the 
treatment of tissue-specific inflanmiatory disorders, including, but not Umited to, adrenalitis, 
alveolitis, angiocholecystitis, appendicitis, balanitis, blepharitis, bronchitis, bursitis, carditis, 
cellulitis, cervicitis, cholecystitis, chorditis, cochlitis, colitis, conjunctivitis, cystitis, 

10 dermatitis, diverticulitis, encephalitis, endocarditis, esophagitis, eustachitis, fibrositis, 
folliculitis, gastritis, gastroenteritis, gingivitis, glossitis, hepatosplenitis, keratitis, 
labyrinthitis, laryngitis, lymphangitis, mastitis, media otitis, meningitis, metritis, mucitis, 
myocarditis, myosititis, myringitis, nephritis, neuritis, orchitis, osteochondritis, otitis, 
pericarditis, peritendonitis, peritonitis, pharyngitis, phlebitis, poliomyelitis, prostatitis, 

IS pulpitis, retinitis, rhinitis, salpingitis, scleritis, sclerochoroiditis, scrotitis, sinusitis, 
spondylitis, steatitis, stomatitis, synovitis, myringitis, tendonitis, tonsillitis, urethritis, and 
vaginitis. 

In specific embodiments, fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention, are useful to diagnose, prognose, prevent, 

20 and/or treat organ transplant rejections and graft-versus-host disease. Organ rejection occurs 
by host immune cell destruction of the transplanted tissue through an immune response. 
Similarly, an immune response is also involved in GVHD, but, in this case, the foreign 
transplanted immune cells destroy the host tissues. Polypeptides, antibodies, or 
polynucleotides of the invention, and/or agonists or antagonists thereof, that inhibit an 

25 immune response, particularly the activation, proliferation, differentiation, or chemotaxis of 
T-cells, may be an effective therapy in preventing organ rejection or GVHD. In specific 
embodiments, fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, that inhibit an immune response, particularly the activation, 
proliferation, differentiation, or chemotaxis of T-cells, may be an effective therapy in 

30 preventing experimental allergic and hyperacute xenograft rejection. 

In other embodiments, fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention, are useful to diagnose, prognose, prevent, 
and/or treat immune complex diseases, including, but not hmited to, serum sickness, post 
streptococcal glomerulonephritis, polyarteritis nodosa, and immune complex-induced 

35 vasculitis. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
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fusion proteins of the invention can be used to treat, detect, and/or prevent infectious agents. 
For example, by increasing the inunune response, particularly increasing the proliferation 
activation and/or differentiation of .B and/or T cells, infectious diseases may be treated, 
detected, and/or prevented. The immune response may be increased by either enhancing an 
5 existing immune response, or by initiating a new immune response. Alternatively, fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention may also directly inhibit the infectious agent (refer to section of application listing 
infectious agents, etc), without necessarily eliciting an immune response. 

In another embodiment, albumin fusion proteins of the invention and/or 
10 polynucleotides encoding albumin fusion proteins of the invention are used as a vaccine 
adjuvant that enhances immune responsiveness to an antigen. In a specific embodiment, 
albumin fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
proteins of the invention are used as an adjuvant to enhance tumor-specific immune 
' responses. 

15 In another specific embodiment, albumin fusion proteins of the invention and/or 

polynucleotides encoding albumin fusion proteins of the invention are used as an adjuvant to 
enhance anti-viral immune responses. Anti-viral immune responses that may be enhanced 
using the compositions of the invention as an adjuvant, include virus and virus associated 
. diseases or symptoms described herein or otherwise known in the art. In specific 

20 embodiments, the^ compositions of the invention are used as an adjuvant to enhance an 
inunune response to a virus, disease, or symptom selected from the group consisting of: 
AIDS, meningitis. Dengue, EBV, and hepatitis (e.g., hepatitis B). In another specific 
embodiment, the compositions of the invention are used as an adjuvant to enhance an immune 
response to a virus, disease, or symptom selected from the group consisting of: HIV/AIDS, 

25 respiratory sync3^al virus, Dengue, rotavirus, Japanese B encephalitis, influenza A and B , 
parainfluenza, measles, cytomegalovirus, rabies, Junin, Chikungunya, Rift Valley Fever, 
herpes simplex, and yellow fever. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an adjuvant to 

30 enhance anti-bacterial or anti-fungal immune responses. Anti-bacterial or anti-fungal inunune 
responses that may be enhanced using the compositions of the invention as an adjuvant, 
include bacteria or fungus and bacteria or fungus associated diseases or symptoms described 
herein or otherwise known in the art. In specific embodiments, the compositions of the 
invention are used as an adjuvant to enhance an immune response to a bacteria or fungus, 

35 disease, or symptom selected from the group consisting of: tetanus. Diphtheria, botulism, and 
meningitis type B. 
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In another specific embodiment, the compositions of the invention are used as an 
adjuvant to enhance an immune response to a bacteria or fungus, disease, or symptom 
selected from the group consisting of: Vibrio cholerae, Mycobacterium leprae, Salmonella 
typhi. Salmonella paratyphi, Meisseria meningitidis. Streptococcus pneumoniae. Group B 
5 streptococcus. Shigella spp.. Enterotoxigenic Escherichia coli, Enterohemorrhagic E. coli, 
and Borrelia burgdorferi. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an adjuvant to 
enhance anti-parasitic immune responses. Anti-parasitic immune responses that may be 

10 enhanced using the compositions of the invention as an adjuvant, include parasite and parasite 
associated diseases or symptoms described herein or otherwise known in the art. In specific 
embodiments, the compositions of the invention are used as an adjuvant to enhance an 
immune response to a parasite. In another specific embodiment, the compositions of the 
invention are used as an adjuvant to enhance an immune response to Plasmodium (malaria) or 

15 Leishmania. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
pol>7iucleotides encoding albumin fusion proteins of the invention may also be employed to 
treat infectious diseases including silicosis, sarcoidosis, and idiopathic pulmonary fibrosis; 
for example, by preventing the recmitment and activation of mononuclear phagocytes, 

20 In another specific embodiment, albiunin fusion proteins of the invention and/or 

polynucleotides encoding albumin fusion proteins of the invention are used as an antigen for 
the generation of antibodies to inhibit or enhance immune mediated responses against 
polypeptides of the invention. 

In one embodiment, albumin fusion proteins of the invention and/or polynucleotides 

25 encoding albumin fusion proteins of the invention are administered to an animal (e.g., mouse, 
rat, rabbit, hamster, guinea pig, pigs, micro-pig, chicken, camel, goat, horse, cow, sheep, 
dog, cat, non-human primate, and human, most preferably human) to boost the immune 
system to produce increased quantities of one or more antibodies (e.g., IgG, IgA, IgM, and 
IgE), to induce higher affinity antibody production and immunoglobulin class switching 

30 (e.g., IgG, IgA, IgM, and IgE), and/or to increase an immune response. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a stimulator of 
B cell responsiveness to pathogens. 

In another specific embodiment, albiunin fusion proteins of the invention and/or 

35 polynucleotides encoding albumin fusion proteins of the invention are used as an activator of 
T cells. 
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In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an agent that 
elevates the inuxiune status of an individual prior to their receipt of immunosuppressive 
therapies. 

5 In another specific embodiment, albumin fusion proteins of the invention and/or 

polynucleotides encoding albumin fusion proteins of the invention are used as an agent to 
induce higher affinity antibodies. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an agent to 
10 increase serum immunoglobulin concentrations. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an agent to 
accelerate recovery of immunocompromised individuals. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
15 polynucleotides encoding albumin fusion proteins of the invention are used as an agent to 
boost immunoresponsiveness among aged populations and/or neonates. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an immune 
system enhancer prior to, during, or after bone marrow transplant and/or other transplants 
20 (e.g., allogeneic or xenogeneic organ transplantation). With respect to transplantation, 
compositions of the invention may be administered prior to, concomitant with, and/or after 
transplantation. In a specific embodiment, compositions of the invention are administered 
after transplantation, prior to the beginning of recovery of T-cell populations. In another 
specific embodiment, compositions of the invention are first administered after transplantation 
25 after the beginning of recovery of T cell populations, but prior to full recovery of B cell 
populations. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an agent to 
boost immunoresponsiveness among individuals having an acquired loss of B cell function. 

30 Conditions resulting in an acquired loss of B cell function that may be ameliorated or treated 
by administering the albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, include, but are not Umited to, HIV Infection, 
AIDS, bone marrow transplant, and B cell chronic lymphocytic leukemia (CLL). 

In another specific embodiment, albumin fusion proteins of the invention and/or 

35 polynucleotides encoding albumin fusion proteins of the invention are used as an agent to 
boost immunoresponsiveness among individuals having a temporary immune deficiency. 
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Conditions resulting in a temporary immune deficiency that may be ameliorated or treated by 
administering the albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, include, but are not limited to, recovery from viral 
infections (e.g., influenza), conditions associated with malnutrition, recovery from infectious 
mononucleosis, or conditions associated with stress, recovery from measles, recovery from 
blood transfusion, and recovery from surgery. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a regulator of 
antigen presentation by monocytes, dendritic cells, and/or B-cells. In one embodiment, 
albumin fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
proteins of the invention enhance antigen presentation or antagonizes antigen presentation in 
vitro or in vivo. Moreover, in related embodiments, this enhancement or antagonism of 
antigen presentation may be useful as an anti-tumor treatment or to modulate the immune 
system. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an agent to 
direct an individual's immune system towards development of a humoral response (i.e. TH2) 
as opposed to a THl cellular response. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albunoin fusion proteins of the invention are used as a means to 
induce tumor proliferation and thus make it more susceptible to anti-neoplastic agents. For 
example, multiple myeloma is a slowly dividing disease and is thus refractory to virtually all 
anti-neoplastic regimens. If these cells were forced to proliferate more rapidly their 
susceptibility profile would likely change. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a stimulator of 
B cell production in pathologies such as AIDS, chronic lymphocyte disorder and/or Common 
Variable Immunodificiency. 

In another specific embodiment, albumin fusion proteins of tiie invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a therapy for 
generation and/or regeneration of lymphoid tissues following surgery, trauma or genetic 
defect. In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used in the pretreatment 
of bone marrow samples prior to transplant. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a gene-based 
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therapy for genetically inherited disorders resulting in immuno- 
incompetence/inimunodeficiency such as observed among SCID patients. 

In another specilic embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a means of 
5 activating monocytes/macrophages to defend against parasitic diseases that effect monocytes 
such as Leishmania. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a means of 
regulating secreted cytokines that are elicited by polypeptides of the invention. 

10 In another embodiment, albumin fusion proteins of the invention and/or 

polynucleotides encoding albumin fusion proteins of the invention are used in one or more of 
the applications decribed herein, as they may apply to veterinary medicine. 

In another spedfic embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a means of 

15 blocking various aspects of immune resporises to foreign agents or self. Examples of 
diseases or conditions in which blocking of certain aspects of immune responses may be 
desired include autoimmune disorders such as lupus, and arthritis, as well as 
immunoresponsiveness to skin allergies, inflanmiation, bowel disease, injury and 
diseases/disorders associated with pathogens: 

20 In another specific embodiment, albumin fusion proteins of the invention and/or 

polynucleotides encoding albumin fusion proteins of the invention are used as a therapy for 
preventing the B cell proliferation and Ig secretion associated with autoimmune diseases such 
as idiopathic thrombocytopenic purpura, systemic lupus erythematosus and multiple sclerosis. 
In another specific embodiment, polypeptides, antibodies, polynucleotides and/or 

25 agonists or antagonists of the present fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention invention are used as a inhibitor of B 
and/or T cell migration in endotheUal cells. This activity disrupts tissue architecture or 
cognate responses and is useful, for example in disrupting immune responses, and blocking 
sepsis. 

30 In another specific embodiment, albumin fusion proteins of the invention and/or 

polynucleotides encoding albumin fusion proteins of the invention are used as a therapy for 
chronic hypergammaglobulinemia evident in such diseases as monoclonal gammopathy of 
undetermined significance (MGUS), Waldenstrom's disease, related idiopathic monoclonal 
gammopathies, and plasmacytomas. 

35 In another specific embodiment, albumin fusion proteins of the invention and/or 

polynucleotides encoding albumin fusion proteins of the invention may be employed for 
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instance to inhibit polypeptide chemotaxis and activation of macrophages and their precursors, 
and of neutrophils, basophils, B lymphocytes and some T-cell subsets, e.g., activated and 
CDS cytotoxic T cells and natural killer cells, in certain autoimmune and chronic inflammatory 
and infective diseases. Examples of autoimmune diseases are described herein and include 
5 multiple sclerosis, and insulin-dependent diabetes. 

The albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may also be employed to treat idiopathic hyper-eosinophilic 
syndrome by, for example, preventing eosinophil production and migration. 

In another specific embodiment, albumin fusion proteins of the invention and/or 

10 polynucleotides encoding albumin fusion proteins of the invention are used to enhance or 
inhibit complement mediated cell lysis. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used to enhance or 
inhibit antibody dependent cellular cytotoxicity. 

15 In another specific embodiment, albumin fusion proteins of the invention and/or 

polynucleotides encoding albumin fusion proteins of the invention may also be employed for 
treating atherosclerosis, for example, by preventing monocyte infiltration in the artery wall. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be employed to treat 

20 adult respiratory distress syndrome (ARDS), 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful for 
stimulating wound and tissue repair, stimulating angiogenesis, and/or stimulating the repair of 
vascular or lymphatic diseases or disorders. Additionally, fusion proteins of the invention 

25 and/or polynucleotides encoding albumin fusion proteins of the invention may be used to 
stimulate the regeneration of mucosal surfaces. 

In a specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used to diagnose, 
prognose, treat, and/or prevent a disorder characterized by primary or acquired 

30 immunodeficiency, deficient serum immunoglobulin production, recurrent infections, and/or 
immune system dysfunction. Moreover, fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be used to treat or 
prevent infections of the joints, bones, skin, and/or parotid glands, blood-bome infections 
(e.g., sepsis, meningitis, septic arthritis, and/or osteomyelitis), autoimmune diseases (e.g., 

35 those disclosed herein), inflammatory disorders, and malignancies, and/or any disease or 
disorder or condition associated with these infections, diseases, disorders and/or 
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malignancies) including, but not limited to, CVID, other primary immune deficiencies, HIV 
disease, CLL, recurrent bronchitis, sinusitis, otitis media, conjunctivitis, pneumonia, 
hepatitis, meningitis, herpes zoster (e.g., severe heipes zoster), and/or Pneumocystis caniii. 
Other diseases and disorders that may be prevented, diagnosed, prognosed, and/or treated 
5 with fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins 
of the invention include, but are not limited to, HIV infection, HTLV-BLV infection, 
lymphopenia, phagocyte bactericidal dysfunction anemia, thrombocytopenia, and 
hemoglobinuria. 

In another embodiment, albumin fusion proteins of the invention and/or 

10 polynucleotides encoding albumin fusion proteins of the invention are used to treat, and/or 
diagnose an individual having common variable immunodeficiency disease ("CVID"; also 
known as "acquired agammaglobulinemia" and "acquired hypoganunaglobulinemia") or a 
subset of this disease. 

In a specific embodiment, albumin fusion proteins of the invention and/or 

15 polynucleotides encoding albumin fusion proteins of the invention may be used to diagnose, 
prognose, prevent, and/or treat cancers or neoplasms including immune cell or iimnune 
tissue-related cancers or neoplasms. Examples of cancers or neoplasms that may be 
prevented, diagnosed, or treated by fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention include, but are not limited to, acute 

20 myelogenous leukemia, chronic myelogenous leukemia, Hodgkin's disease, non-Hodgkin's 
lymphoma, acute lymphocytic anemia (ALL) Chronic lymphocyte leukemia, plasmacytomas, 
multiple myeloma, Burkitt's lymphoma, EBV-transformed diseases, and/or diseases and 
disorders described in the section entitled "H5T)erproliferative Disorders" elsewhere herein. 

In another specific embodiment, albumin fusion proteins of the invention and/or 

25 polynucleotides encoding albumin fusion proteins of the invention are used as a therapy for 
decreasing cellular proliferation of Large B-cell Lymphomas. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a means of 
decreasing the involvement of B cells and Ig associated with Chronic Myelogenous 

30 Leukemia. 

In specific embodiments, the compositions of the invention are used as an agent to 
boost immunoresponsiveness among B cell immunodeficient individuals, such as, for 
example, an individual who has undergone a pardal or complete splenectomy. 

35 Blood-Related Disorders 

The albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
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fusion proteins of the invention may be used to modulate hemostatic (the stopping of 
bleeding) or thrombolytic (clot dissolving) activity. For example, by increasing hemostatic or 
thrombolytic activity, fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention could be used to treat or prevent blood coagulation 
S diseases, disorders, and/or conditions (e.g., afibrinogenemia, factor deficiencies, 
hemophilia), blood platelet diseases, disorders, and/or conditions (e.g., thrombocytopenia), 
or wounds resulting from trauma, surgery, or other causes. Alternatively, fusion proteins of 
the invention and/or polynucleotides encoding albumin fusion proteins of the invention that 
can decrease hemostatic or thrombolytic activity could be used to inhibit or dissolve clotting. 
1 0 These molecules could be important in the treatment or prevention of heart attacks (infarction), 
strokes, or scarring. 

In specific embodiments, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be used to prevent, 
diagnose, prognose, and/or treat thrombosis, arterial thrombosis, venous thrombosis, 

15 thromboembolism, pulmonary embolism, atherosclerosis, myocardial infarction, transient 
ischemic attack, unstable angina. In specific embodiments, the albumin fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention may be 
used for the prevention of occulsion of saphenous grafts, for reducing the risk of 
periprocedural thrombosis as might accompany angioplasty procedures, for reducing the risk 

20 of stroke in patients with atrial fibrillation including nonrheumatic atrial fibrillation, for 
reducing the risk of embolism associated with mechanical heart valves and or mitral valves 
disease. Other uses for the albumin fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention, include, but are not limited to, the 
prevention of occlusions in extrcorporeal devices (e.g., intravascular canulas, .vascular access 

25 shunts in hemodialysis patients, hemodialysis machines, and cardiopulmonary bypass 
machines). 

In another embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention, may be used to prevent, 
diagnose, prognose, and/or treat diseases and disorders of the blood and/or blood forming 

30 organs associated with the tissue(s) in which the polypeptide of the invention is expressed. 

The fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
proteins of the invention may be used to modulate hematopoietic activity (the formation of 
blood cells). For example, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be used to increase the 

35 quantity of all or subsets of blood cells, such as, for example, erythrocytes, lymphocytes (B 
or T cells), myeloid cells (e.g., basophils, eosinophils, neutrophils, mast cells, macrophages) 
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and platelets. The ability to decrease the quantity of blood cells or subsets of blood cells may 
be useful in the prevention, detection, diagnosis and/or treatment of anemias and leukopenias 
described below. Alternatively, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention nfiay be used to decrease 
5 the quantity of all or subsets of blood cells, such as, for example, erythrocytes, lymphocytes 
(B or T cells), myeloid cells (e.g., basophils, eosinophils, neutrophils, mast cells, 
macrophages) and platelets.. The ability to decrease the quantity of blood cells or subsets of 
blood cells may be useful in the prevention, detection, diagnosis and/or treatment of 
leukocytoses, such as, for example eosinophilia. 

10 The fusion proteins of the invention and/or polynucleotides encoding albumin fusion 

proteins of the invention may be used to prevent, treat, or diagnose blood dyscrasia. 

Anemias are conditions in which the number of red blood cells or amount of 
hemoglobin (the protein that carries oxygen) in them is below normal. Anemia may be caused 
by excessive bleeding, decreased red blood cell production, or increased red blood cell 

1 5 destruction (hemolysis). The albumin fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention may be useful in treating, preventing, 
and/or diagnosing anemias. Anemias that may be treated prevented or diagnosed by the 
albumin fusion proteins of the invention and/or polynucleotides encoding albuinin fusion 
proteins of the invention include iron deficiency anemia, hypochromic anemia, microcytic. 

20 anemia, chlorosis, hereditary siderob;astic anemia, idiopathic acquired sideroblastic anemia, 
red cell aplasia, megaloblastic anemia (e.g., pernicious anemia, (vitamin B12 deficiency) and 
folic acid deficiency anemia), aplastic anemia, hemolytic anemias (e.g., autoimmune helolytic 
anemia, microangiopathic hemolytic anenMa, and paroxysmal nocturnal hemoglobinuria). The 
albumin fusion proteins of the invention and/or polynucleotides encoding albumin fusion 

25 proteins of the iiivention may be useful in treating, preventing, and/or diagnosing anemias 
associated with diseases including but not limited to, anemias associated with systemic lupus 
erythematosus, cancers, lymphomas, chronic renal disease, and enlarged spleens. The 
albumin fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
proteins of the invention may be useful in treating, preventing, and/or diagnosing anemias 

30 arising from drug treatments such as anemias associated with methyldopa, dapsone, and/or 
sulfadrugs. Additionally, fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention may be useful in treating, preventing, and/or 
diagnosing anemias associated with abnormal red blood cell architecture including but not 
limited to, hereditary spherocytosis, hereditary elUptocytosis, glucose-6-phosphate 

35 dehydrogenase deficiency, and sickle cell anemia. 

The albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
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fusion proteins of the invention may be useful in treating, preventing, and/or diagnosing 
hemoglobin abnormalities, (e.g., those associated with sickle cell anemia, hemoglobin C 
disease, hemoglobin S-C disease, and hemoglobin E disease). Additionally, the albumin 
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 
5 the invention may be useful in diagnosing, prognosing, preventing, and/or treating 
thalassemias, including, but not limited to, major and minor forms of alpha-thalassemia and 
beta-thalassemia. 

In another embodiment, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful in 

10 diagnosing, prognosing, preventing, and/or treating bleeding disorders including, but not 
limited to, thrombocytopenia (e.g., idiopathic thrombocytopenic purpura, and thrombotic 
thrombocytopenic purpura), Von Willebrand's disease, hereditary platelet disorders (e.g., 
storage pool disease such as Chediak-Higashi and Hermansky-Pudlak syndromes, 
thromboxane A2 dysfunction, thromboasthenia, and Bernard-Soulier syndrome), hemolytic- 

15 uremic syndrome, hemophelias such as hemophelia A or Factor VII deficiency and Christmas 
disease or Factor IX deficiency, Hereditary Hemorhhagic Telangiectsia, also known as 
Rendu-Osler- Weber syndrome, allergic purpura (Henoch Schonlein purpura) and 
disseminated intravascular coagulation. 

The effect of the albumin fusion proteins of the invention and/or polynucleotides 

20 encoding albumin fusion proteins of the invention on die clotting time of blood may be 
monitored using any of the clotting tests known in the art including, but not limited to, whole 
blood partial thromboplastin time (PTT), the activated partial thromboplastin time (aPTT),. the 
activated clotting time (ACT), the rccalcified activated clotting time, or the Lee-White Clotting 
time. 

25 Several diseases and a variety of drugs can cause platelet dysfunction. Thus, in a 

specific embodiment, the albumin fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention may be useful in diagnosing, prognosing, 
preventing, and/or treating acquired platelet dysfunction such as platelet dysfunction 
accompanying kidney failure, leukemia, multiple myeloma, cirrhosis of the liver, and 

30 systemic lupus erythematosus as well as platelet dysfunction associated with drug treatments, 
including treatment with aspirin, ticlopidine, nonsteroidal anti-inflammatory drugs (used for 
arthritis, pain, and sprains), and penicillin in high doses. 

In another embodiment, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful in 

35 diagnosing, prognosing, preventing, and/or treating diseases and disorders characterized by 
or associated with increased or decreased numbers of white blood cells. Leukopenia occurs 
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when the number of white blood cells decreases below normal. Leukopenias include, but are 
not limited to, neutropenia and lymphocytopenia. An increase in the number of white blood 
ceils compared to normal is known as leukocytosis. The body generates increased numbers 
of white blood cells during infection. Thus, leukocytosis may simply be a normal 
5 physiological parameter that reflects infection. Alternatively, leukocytosis may be an indicator 
' of injury or other disease such as cancer. Leokocytoses, include but are not limited to, 
eosinophilia, and accumulations of macrophages. In specific embodiments, the albumin 
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 
the invention may be useful in diagnosing, prognosing, preventing, and/or treating 

10 leukopenia. In other specific embodiments, the albumin fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention may be useful in 
diagnosing, prognosing, preventing, and/or treating leukocytosis. 

Leukopenia may be a generalized decreased in all types of white blood cells, or may 
be a specific depletion of particular types of white blood cells. Thus, in specific 

15 embodiments, the albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention may be useful in diagnosing, prognosing, 
preventing, and/or treating decreases in neutrophil numbers, known as neutropenia. 
Neutropenias that may be diagnosed, prognosed, prevented, and/or treated by the albumin 
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 

20 the invention include, but are not Umited to, infantile genetic agranulocytosis, familial 
neutropenia, cyclic neutropenia, neutropenias resulting from or associated with dietary 
deficiencies (e.g., vitamin B 12 deficiency or folic acid deficiency), neutropenias resulting 
from or associated with drug treatments (e.g., antibiotic regimens such as penicillin treatment, 
sulfonamide treatment, anticoagulant treatment, anticonvulsant drugs, anti-thyroid drugs, and 

25 cancer chemotherapy), and neutropenias resulting from increased neutrophil destruction that 
may occur in association with some bacterial or viral infections, allergic disorders, 
autoimmune diseases, conditions in which an individual has an enlarged spleen (e.g., Felty 
syndrome, malaria and sarcoidosis), and some drug treatment regimens. 

The albumdn fusion proteins of the invention and/or polynucleotides encoding albumin 

30 fusion proteins of the invention may be useful in diagnosing, prognosing, preventing, and/or 
treating lymphocytopenias (decreased numbers of B and/or T lymphocytes), including, but 
not limited to, lymphocytopenias resulting from or associated with stress, drug treatments 
(e.g., drug treatment with corticosteroids, cancer chemotherapies, and/or radiation therapies), 
AIDS infection and/or other diseases such as, for example, cancer, rheumatoid arthritis, 

35 systemic lupus erythematosus, chronic infections, some viral infections and/or hereditary 
disorders (e.g., DiGeorge syndrome, Wiskott-Aldrich Syndome, severe combined 
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immunodeficiency, ataxia telangiectsia). 

The albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may be useful in diagnosing, prognosing, preventing, and/or 
treating diseases and disorders associated with macrophage numbers and/or macrophage 
5 function including, but not limited to, Gaucher's disease, Niemann-Pick disease, Letterer- 
Siwe disease and Hand-SchuUer-Christian disease. 

In another embodiment, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful in 
diagnosing, prognosing, preventing, and/or treating diseases and disorders associated with 
10 eosinophil numbers and/or eosinophil function including, but not limited to, idiopathic 
hypereosinophilic syndrome, eosinophilia-myalgia syndrome, and Hand-Schuller-Christian 
disease. 

. In yet another embodiment, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful in 
15 diagnosing, prognosing, preventing, and/or treating leukemias and lymphomas including, but 
not limited to, acute lymphocytic (lymphpblastic) leukemia (ALL), acute myeloid (myelocytic, 
myelogenous, myeloblastic, or myelomonocytic) leukemia, chronic lymphocytic leukemia 
(e.g., B cell leukemias, T cell leukemias, Sezary syndrome, and Hairy cell leukenia), chronic 
myelocytic (myeloid, myelogenous, or granulocytic) leukemia, Hodgkin's lymphoma, non- 
20 hodgkin's lymphoma, Burkitt's lymphoma, and mycosis fungoides. 

In other embodiments, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful in 
diagnosing, prognosing, preventing, and/or treating diseases and disorders of plasma cells 
including, but not limited to, plasma cell dyscrasias, monoclonal ganmiaopathies, monoclonal 
25 gammopathies of undetermined significance, multiple myeloma, macroglobulinemia, 
Waldenstrom's macroglobulinemia, cryoglobulinemia, and Raynaud's phenomenon* 

In other embodiments, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful in treating, 
preventing, and/or diagnosing myeloproliferative disorders, including but not limited to, 
30 polycytiiemia vera, relative polycythemia, secondary polycythemia, myelofibrosis, acute 
myelofibrosis, agnogenic myelod metaplasia, thrombocythemia, (including both primary and 
seconday thrombocythemia) and chronic myelocytic leukemia. 

In other embodiments, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful as a 
35 treatment prior to surgery, to increase blood cell production. 

In other embodiments, the albumin fusion proteins of the invention and/or 
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polynucleotides encoding albumin fusion proteins of the invention may be useful as an agent 

to enhance the migration, phagocytosis, superoxide production, antibody dependent cellular 

cytotoxicity of neutrophils, eosionophils and macrophages. 

In other embodiments, the albumin fusion proteins of the invention and/or 
5 polynucleotides encoding albumin fusion proteins of the invention may be useful as an agent 

to increase the number of stem cells in circulation prior to stem cells pheresis. In another 

specific embodiment, the albumin fusion proteins of the invention and/or polynucleotides 

encoding albumin fusion proteins of the invention may be useful as an agent to increase the 

number of stem cells in circulation prior to platelet pheresis. 
10 In other embodiments, the albumin fusion proteins of the invention and/or 

polynucleotides encoding albumin fusion proteins of the invention may be useful as an agent 

to increase cytokine production. 

In other embodiments, the albumin fusion proteins of the invention and/or 

polynucleotides encoding albumin fusion proteins of the invention may be useful m 
1 5 preventing, diagnosing, and/or treating primary hematopoietic disorders. 

* * 

Hvperproliferative Disorders 

In certain embodiments, fusion proteins of the invention and/or polynucleotides 

20 encoding albumin fusion proteins of the invention can be used to treat or detect 
hyperproliferative disorders, including neoplasms. Albumin fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention may inhibit the 
proliferation of the disorder through direct or indirect interactions. Alternatively, fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 

25 invention may proliferate other cells which can inhibit the hyperproliferative disorder. 

For example, by increasing an immune response, particularly increasing antigenic 
qualities of the hyperproliferative disorder or by proliferating, differentiating, or mobilizing T- 
cells, hyperproliferative disorders can be treated. This immune response may be increased by 
either enhancing an existing immune response, or by initiating a new immune response. 

30 Alternatively, decreasing an immune response may also be a method of treating 
hyperproliferative disorders, such as a chemotherapeutic agent. 

Examples of hyperproliferative disorders that can be treated or detected by fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention include, but are not Umited to neoplasms located in the: colon, abdomen, bone, 

35 breast, digestive system, liver, pancreas, peritoneum, endocrine glands (adrenal, parathyroid, 
pituitary, testicles, ovary, thymus, thyroid), eye, head and neck, nervous (central and 
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peripheral), lymphatic system, pelvis, skin, soft tissue, spleen, thorax, and urogenital tract. 

Similarly, other hyperproliferative disorders can also be treated or detected by fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention. Examples of such hyperproliferative disorders include, but are not limited to: 
5 Acute Childhood Lymphoblastic Leukemia, Acute Lymphoblastic Leukemia, Acute 
Lymphoc5^c Leukemia, Acute Myeloid Leukemia, Adrenocortical Carcinoma, Adult 
(Primary) Hepatocellular Cancer, Adult (Primary) Liver Cancer, Adult Acute Lymphocytic 
Leukemia, Adult Acute Myeloid Leukemia, Adult Hodgkin's Disease, Adult Hodgkin's 
Lymphoma, Adult Lymphocytic Leukemia, Adult Non-Hodgkin's Lymphoma, Adult Primary 

10 Liver Cancer^ Adult Soft Tissue Sarcoma, AIDS-Related Lymphoma, AIDS-Related 
Malignancies, Anal Cancer, Astrocytoma, Bile Duct Cancer, Bladder Cancer, Bone Cancer, 
Brain Stem Glioma, Brain Tumors, Breast Cancer, Cancer of the Renal Pelvis and Ureter, 
Central Nervous System (Primary) Lymphoma, Central Nervous System Lymphoma, 
Cerebellar Astrocytoma, Cerebral Astrocytoma, Cervical Cancer, Childhood (Primaiy) 

15 Hepatocellular Cancer, Childhood (Primary) Liver Cancer, Childhood Acute Lymphoblastic 
Leukenwa, Childhood Acute Myeloid Leukemia, Childhood Brain Stem Glioma, Childhood 
Cerebellar Astrocytoma, Childhood Cerebral Astrocytoma, Childhood Extmcranial Germ Cell 
Tumors, Childhood Hodgkin's Disease, Childhood Hodgkin's Lymphoma, Childhood 
Hypothalamic and Visual Pathway Glioma, Childhood Lymphoblastic Leukemia, Childhood 

20 Medulloblastoma, Childhood Non-Hodgkin's Lymphoma, Childhood Pineal and 
Supratentorial Primitive Neuroectodermal Tumors, Childhood Primary Liver Cancer, 
Childhood Rhabdomyosarcoma, Childhood Soft Tissue Sarcoma, Childhood Visual Pathway 
and Hypothalamic Glioma, Chronic Lymphocytic Leukemia, Chronic Myelogenous 
Leukemia, Colon Cancer, Cutaneous T-Cell Lymphoma, Endocrine Pancreas Islet Cell 

25 Carcinoma, Endometrial Cancer, Ependymoma, Epithelial Cancer, Esophageal Cancer, 
Ewing's Sarcoma and Related Tumors, Exocrine Pancreatic Cancer, Extracranial Germ Cell 
Tumor, Extragonadal Germ Cell Tumor, Extrahepatic Bile Duct Cancer, Eye Cancer, Female 
Breast Cancer, Gaucher' s Disease, Gallbladder Cancer, Gastric Cancer, Gastrointestinal 
Carcinoid Tumor, Gastrointestinal Tumors, Germ Cell Tumors, Gestational Trophoblastic 

30 Tumor, Hairy Cell Leukemia, Head and Neck Cancer, Hepatocellular Cancer, Hodgkin's 
Disease, Hodgkin's Lymphoma, Hypergammaglobulinemia, Hypopharyngeal Cancer, 
Intestinal Cancers, Intraocular Melanoma, Islet Cell Carcinoma, Islet Cell Pancreatic Cancer, 
Kaposi's Sarcoma, Kidney Cancer, Laryngeal Cancer, lip and Oral Cavity Cancer, Liver 
Cancer, Lung Cancer, Lymphoproliferative Disorders, Macroglobulinemia, Male Breast 

35 Cancer, Malignant Mesothelioma, Malignant Thymoma, Medulloblastoma, Melanoma, 
Mesothelioma, Metastatic Occult Primary Squamous Neck Cancer, Metastatic Primary 
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Squamous Neck Cancer, Metastatic Squamous Neck Cancer, Multiple Myeloma, Multiple 
Myeloma/Plasma Cell Neoplasm, Myelodysplastic Syndrome, Myelogenous Leukemia, 
Myeloid Leukemia, Myeloproliferative Disorders, Nasal Cavity and Paranasal Sinus Cancer, 
Nasopharyngeal Cancer, Neuroblastoma, Non-Hodgkin's Lymphoma During Pregnancy, 
5 Nonmelanoma Skin Cancer, Non-Small Cell Lung Cancer, Occult Primary Metastatic 
Squamous Neck Cancer, Oropharyngeal Cancer, Osteo-/Malignant Fibrous Sarcoma, 
Osteosarcoma/Malignant Fibrous Histiocytoma, Osteosarcoma/Malignant Fibrous 
Histiocytoma of Bone, Ovarian Epithelial Cancer, Ovarian Germ Cell Tumor, Ovarian Low 
Malignant Potential Tumor, Pancreatic Cancer, Paraproteinemias, Purpura, Parathyroid 

1 0 Cancer, Penile Cancer, Pheochromocytoma, Pituitary Tumor, Plasma Cell NeoplasmyMultiple 
Myeloma, Primary Central Nervous System Lymphoma, Primary Liver Cancer, Prostate 
Cancer, Rectal Cancer, Renal Ceil Cancer, Renal Pelvis and Ureter Cancer, Retinoblastoma, 
Rhabdomyosarcoma, Salivary Gland Cancer, Sarcoidosis Sarcomas, Sezaiy Syndrome, Skin 
Cancer, Small Cell Lung Cancer, Small Intestine Cancer, Soft Tissue Sarcoma, Squamous 

15 Neck Cancer, Stomach Cancer, Supratentorial Primitive Neuroectodermal and Pineal Tumors, 
T-Cell Lymphoma, Testicular Cancer, Thymoma, Thyroid Cancer, Transitional Cell Cancer 
of the Renal Pelvis and Ureter, Transitional Renal Pelvis and Ureter Cancer, Trophoblastic 
Tumors, Ureter and Renal Pelvis Cell Cancer, Urethral Cancer, Uterine Cancer, Uterine 
Sarcoma, Vaginal Cancer, Visual Pathway and Hypothalamic Glioma, Vulvar Cancer, 

20 Waldenstrom's Macroglobulineraia, Wilms' Tumor, and any other hyperproliferative disease, 
besides neoplasia, located in an organ system hsted above. 

In another preferred embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used to diagnose, 
prognose, prevent, and/or treat premalignant conditions and to prevent progression to a 

25 neoplastic or malignant state, including but not limited to those disorders described above. 
Such uses are indicated in conditions known or suspected of preceding progression to 
neoplasia or cancer, in particular, where non-neoplastic cell growth consisting of hyperplasia, 
metaplasiei, or most particularly, dysplasia has occurred (for review of such abnormal growth 
conditions, see Robbins and Angell, 1976, Basic Pathology, 2d Ed., W. B. Saunders Co., 

30 Philadelphia, pp. 68-79.) 

Hyperplasia is a form of controlled cell proliferation, involving an increase in cell 
number in a tissue or organ, without significant alteration in structure or function. 
Hyperplastic disorders which can be diagnosed, prognosed, prevented, and/or treated with 
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 

35 the invention include, but are not limited to, angiofoUicuIar mediastinal lymph node 
hyperplasia, angiolymphoid hyperplasia with eosinophilia, atypical melanocytic hyperplasia. 
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basal cell hyperplasia, benign giaat lymph node hyperplasia, cementum hyperplasia, 
congenital adrenal hyperplasia, congenital sebaceous hyperplasia, cystic hyperplasia, cystic 
hyperplasia of the breast, denture hyperplasia, ductal hyperplasia, endometrial hyperplasia, 
fibromuscular hyperplasia, focal epitheUal hyperplasia, gingival hyperplasia, inflammatory 
5 fibrous hyperplasia, inflammatory papillary hyperplasia, intravascular papillary endothelial 
hyperplasia, nodular hyperplasia of prostate, nodular regenerative hyperplasia, 
pseudoepitheliomatous hyperplasia, senile sebaceous hyperplasia, and verrucous 
hyperplasia. 

Metaplasia is a form of controlled cell growth in which one type of adult or fully 

10 differentiated cell substitutes for another type of adult cell. Metaplastic disorders which can be 
diagnosed, prognosed, prevented, and/or treated with fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention include, but are not hmited 
to, agiiogenic myeloid metaplasia, apocrine metaplasia, atypical metaplasia, 
autoparenchymatous metaplasia, connective tissue metaplasia, epithelial metaplasia, intestinal 

15 metaplasia, metaplastic anemia, metaplastic ossification, metaplastic polyps, myeloid 
metaplasia, primary myeloid metaplasia, secondary myeloid metaplasia, squamous 
metaplasia, squamous metaplasia of amnion, and symptomatic myeloid metaplasia. 

Dysplasia is frequently a forerunner of cancer, and is found mainly m the epithelia; it 
is the most disorderly form of non-neoplastic cell growth, involving a loss in individual cell 

20 uniformity and in the architectural orientation of cells. Dysplastic cells often have abnormally 
large, deeply stained nuclei, and exhibit pleomorphism. Dysplasia characteristically occurs 
where there exists chronic irritation or inflammation. Dysplastic disorders which can be 
diagnosed, prognosed, prevented, and/or treated with fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention include, but are not limited 

25 to, anhidrotic ectodermal dysplasia, anterofacial dysplasia, asphyxiating thoracic dysplasia, 
atriodigital dysplasia, bronchopulmonary dysplasia, cerebral dysplasia, cervical dysplasia, 
chondroectodermal dysplasia, cleidocranial dysplasia, congenital ectodermal dysplasia, 
craniodiaphysial dysplasia, craniocarpotarsal dysplasia, craniometaphysial dysplasia, dentin 
dysplasia, diaphysial dysplasia, ectodermal dysplasia, enamel dysplasia, encephalo- 

30 ophthalmic dysplasia, dysplasia epiphysialis hemdmelia, dysplasia epiphysialis multiplex, 
dysplasia epiphysialis punctata, epithelial dysplasia, faciodigitogenital dysplasia, familial 
fibrous dysplasia of jaws, familial white folded dysplasia, fibromuscular dysplasia, fibrous 
dysplasia of bone, florid osseous dysplasia, hereditary renal-retinal dysplasia, hidrotic 
ectodermal dysplasia, hypohidrotic ectodermal dysplasia, lymphopenic thymic dysplasia, 

35 mammary dysplasia, mandibulofacial dysplasia, metaphysial dysplasia, Mondini dysplasia, 
monostotic fibrous dysplasia, mucoepithelial dysplasia, multiple epiphysial dysplasia, 
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oculoauriculovertebral dysplasia, oculodentodigital dysplasia, oculovertebral dysplasia, 
odontogenic dysplasia, ophthalmomandibulomelic dysplasia, periapical cemental dysplasia, 
polyostotic fibrous dysplasia, pseudoachondroplastic spondyloepiphysial dysplasia, retinal 
dysplasia, septo-optic dysplasia, spondyloepiphysial dysplasia, and ventriculoradial 
5 dysplasia. 

Additional pre-neoplastic disorders which can be diagnosed, prognosed, prevented, 
and/or treated with fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention include, but are not limited to, benign dysproliferative 
disorders (e.g., benign tumors, fibrocystic conditions, tissue hypertrophy, intestinal polyps, 

10 colon polyps, and esophageal dysplasia), leukoplakia, keratoses, Bowen's disease. Fanner's 
Skin, solar cheilitis, and solar keratosis. 

In another embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention, may be used to diagnose 
and/pr prognose disorders associated with the tissue(s) in which the polypeptide of the 

15 invention is expressed. 

In another embodiment, albumin fusion proteins of the invention and/or 
: polynucleotides encoding albumin fusion proteins of the invention conjugated to a toxin or a 
radioactive isotope, as described herein, may be used to treat cancers and neoplasms, 
including, but not limited to, those described herein. In a further preferred embodiment, 

20 albumin fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
proteins of the invention conjugated to a toxin or a radioactive isotope, as described herein, 
may be used to treat acute myelogenous leukemia. 

Additionally, fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention may affect apoptosis, and therefore, would be useful 

25 in treating a number of diseases associated with increased cell survival or the inhibition of 
apoptosis. For example, diseases associated with increased cell survival or the inhibition of 
apoptosis that could be diagnosed, prognosed, prevented, and/or treated by polynucleotides, 
polypeptides, and/or agonists or antagonists of the invention, include cancers (such as 
follicular lymphomas, carcinomas with p53 mutations, and hormone-dependent tumors, 

30 including, but not limited to colon cancer, cardiac tumors, pancreatic cancer, melanoma, 
retinoblastoma, glioblastoma, lung cancer, intestinal cancer, testicular cancer, stomach cancer, 
neuroblastoma, myxoma, myoma, lymphoma, endothelioma, osteoblastoma, osteoclastoma, 
osteosarcoma, chondrosarcoma, adenoma, breast cancer, prostate cancer, Kaposi's sarcoma 
and ovarian cancer); autoimmune disorders such as, multiple sclerosis, Sjogren's syndrome, 

35 Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's disease, polymyositis, 
systemic lupus erythematosus and immune-related glomerulonephritis and rheumatoid 
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arthritis) and viral infections (such as herpes viruses, pox viruses and adenoviruses), 
inflammation, graft v. host disease, acute graft rejection, and chronic graft rejection. 

In preferred embodiments, fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention are used to inhibit growth, progression, 
5 and/or metastasis of cancers, in particular those listed above. 

Additional diseases or conditions associated with increased cell survival that could be 
diagnosed, prognosed, prevented, and/or treated by fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention, include, but are not 
limited to, progression, and/or metastases of maUgnancies and related disorders such as 

10 leukemia (including acute leukemias (e.g., acute lymphocytic leukemia, acute myelocytic 
leukemia (including myeloblastic, promyelocytic, myelomonocytic, monocytic, and 
erythroleukemia)) and chronic leukemias (e.g., chronic myelocytic (granulocytic) leukemia 
and chronic l]/mphoc5^c leukemia)), polycythemia vera, lymphomas (e.g., Hodgkin's 
disease and non-Hodgkin's disease), multiple myeloma, Waldenstrom's macroglobulinemia, 

15 heavy chain disease, and solid tumors including, but not limited to, sarcomas and carcinomas 
such as fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma, 
chordoma, angiosarcoma, endotheliosarcoma, : lymphangiosarcoma, 

lymphangioendotheliosarcoma, synovioma, mesothelioma, Ewing's tumor, leiomyosarcoma, 
rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast cancer, ovarian cancer, 

20 prostate cancer, squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland 
carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary adenocarcinomas, 
cystadenocarcinoma, medullary carcinoma, bronchogenic carcinoma, renal cell carcinoma, 
hepatoma, bile duct carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilm's 
tumor, cervical cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder 

25 carcinoma, epithelial carcinoma, glioma, astrocytoma, meduUoblastoma, craniopharyngioma, 
ependymoma, pinealoma, emangioblastoma, acoustic neuroma, oligodendroglioma, 
menangioma, melanoma, neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be diagnosed, prognosed, 
prevented, and/or treated by fusion proteins of the invention and/or polynucleotides encoding 

30 albumin fusion proteins of the invention, include AIDS; neurodegenerative disorders (such as 
Alzheimer^s disease, Parkinson's disease, amyotrophic lateral sclerosis, retinitis pigmentosa, 
cerebellar degeneration and brain tumor or prior associated disease); autoimmune disorders 
(such as, multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary cirrhosis, 
Behcet's disease, Crohn's disease, polymyositis, systemic lupus erythematosus and immune- 

35 related glomemlonephritis and rheumatoid arthritis) myelodysplastic syndromes (such as 
aplastic anemia), graft v. host disease, ischemic injury (such as that caused by myocardial 
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infarction, stroke and reperfusion injury), liver injury (e.g., hepatitis related liver injury, 
ischemia/repeifusion injury, cholestosis (bile duct injury) and liver cancer); toxin-induced 
liver disease (such as that caused by alcohol), septic shock, cachexia and anorexia. 

Hyperproliferative diseases and/or disorders that could be diagnosed, prognosed, 
5 prevented, and/or treated by fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, include, but are not limited to, neoplasms located in 
the liver, abdomen, bone, breast, digestive system, pancreas, peritoneum, endocrine glands 
(adrenal, parathyroid, pituitary, testicles, ovary, thymus, thyroid), eye, head and neck, 
nervous system (central and peripheral), lymphatic system, pelvis, skin, soft tissue, spleen, 

10 thorax, and urogenital tract. 

Similarly, other hyperproliferative disorders can also be diagnosed, prognosed, 
prevented, and/or treated by fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention. Examples of such hyperproliferative disorders 
include, but are not limited to: hypergammaglobulinemia, lymphoproliferative disorders, 

15 paraproteinemias, purpura, sarcoidosis, Sezary Syndrome, Waldenstron's 
macroglobulinemia, Gaucher' s Disease, histiocytosis, and any other hyperproliferative 
disease, besides neoplasia, located in an organ system listed above. 

Another preferred embodiment utilizes polynucleotides encoding albumin fusion 
proteins of the invention to inhibit aberrant cellular division, by gene therapy using the present 

20 invention, and/or protein fusions or fragments thereof . 

Thus^ the present invention provides a method for treating cell proliferative disorders 
by inserting into an abnormally proliferating cell a polynucleotide encoding an albumin fusion 
protein of the present invention, wherein said polynucleotide represses said expression. 

Another embodiment of the present invention provides a method of treating cell- 

25 proliferative disorders in individuals comprising administration of one or more active gene 
copies of the present invention to an abnormally proliferating cell or cells. In a preferred 
embodiment, polynucleotides of the present invention is a DNA construct comprising a 
recombinant expression vector effective in expressing a DNA sequence encoding said 
polynucleotides. In another preferred embodiment of the present invention, the DNA 

30 construct encoding the fusion protein of the present invention is inserted into cells to be 
treated utilizing a retrovirus, or more preferably an adenoviral vector (See G J. Nabel, et. al., 
PNAS 1999 96: 324-326, which is hereby incorporated by reference). In a most preferred 
embodiment, the viral vector is defective and will not transform non-proliferating cells, only 
proliferating cells. Moreover, in a preferred embodiment, the polynucleotides of the present 

35 invention inserted into proliferating cells either alone, or in combination with or fused to other 
polynucleotides, can then be modulated via an external stimulus (i.e. magnetic, specific small 
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molecule, chemical, or drug administration, etc.), which acts upon the promoter upstream of 
said polynucleotides to induce expression of the encoded protein product. As such the 
beneficial therapeutic affect of the present invention may be expressly modulated (i.e. to 
increase, decrease, or Inhibit expression of the present invention) based upon said external 
5 stimulus. 

Polynucleotides of the present invention may be useful in repressing expression of 
oncogenic genes or antigens. By "repressing expression of the oncogenic genes " is intended 
the suppression of the transcription of the gene, the degradation of the gene transcript (pre- 
message RNA), the inhibition of splicing, the destruction of the messenger RNA, the 

10 prevention of the post-translational modifications of the protein, the destmction of the protein, 
or the inhibition of the normal function of the protein. 

For local administration to abnormally proliferating cells, polynucleotides of the 
present invention may be administered by any method known to those of skill in the art 
including, but not limited to transfection, electroporation, microinjection of cells, or in 

15 vehicles such as liposomes, lipofectin, or as naked polynucleotides, or any other method 
described throughout the specification. The polynucleotide of the present invention may be 
delivered by known gene delivery systems such as, but not limited to, retroviral vectors 
(Gilboa, J. Virology 44:845 (1982); Hocke, Nature 320:275 (1986); Wilson, et al., Proc. 
Natl. Acad. Sci. U.S.A. 85:3014), vaccinia virus system (Chakrabarty et al., Mol. Cell BioL 

20 5:3403 (1985) or other efficientDNA dehvery systems (Yates et al.. Nature 313:812 (1985)) 
known to those skilled in the art. These references are exemplary only and are hereby 
incorporated by reference. In order to specifically deliver or transfect cells which are 
abnormally proliferating and spare non-dividing cells, it is preferable to utilize a retrovirus, or 
adenoviral (as described in the art and elsewhere herein) delivery system known to those of 

25 skill in the art. Since host DNA replication is required for retroviral DNA to integrate and the 
retrovirus will be unable to self replicate due to the lack of the retrovirus genes needed for its 
life cycle. Utilizing such a retroviral delivery system for polynucleotides of the present 
invention will target said gene and constructs to abnormally proliferating cells and will spare 
the non-dividing normal cells. 

30 The polynucleotides of the present invention may be delivered directly to cell 

proliferative disorder/disease sites in internal organs, body cavities and the like by use of 
imaging devices used to guide an injecting needle directiy to the disease site. The 
polynucleotides of the present invention may also be administered to disease sites at the time 
of surgical intervention. 

35 By "cell proliferative disease" is meant any human or animal disease or disorder, 

affecting any one or any combination of organs, cavities, or body parts, which is 
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characterized by single or multiple local abnormal proliferations of cells, groups of cells, or 
tissues, whether benign or malignant. 

Any amount of the polynucleotides of the present invention may be administered as 
long as it has a biologically inhibiting effect on the proliferation of the treated cells. 
5 Moreover, it is possible to administer more than one of the polynucleotide of the present 
invention simultaneously to the same site. By "biologically inhibiting'^ is meant partial or 
total growth inhibition as well as decreases in the rate of proliferation or growth of the cells. 
The biologically inhibitory dose may be determined by assessing the effects of the 
polynucleotides of the present invention on target malignant or abnormally proliferating cell 

10 growth in tissue culture, tumor growth in animals and cell cultures, or any other method 
known to one of ordinary skill in the art. 

Moreover, fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention of the present invention are useful in inhibiting the 
angiogenesis of proliferative cells or tissues, either alone, as a protein fusion, or in 

15 combination with other polypeptides directly or indirectly, as described elsewhere herein. In a 
most preferred embodiment, said anti-angiogenesis effect may be achieved indirectly, for 
example, through the inhibition of hematopoietic, tumor-specific ceils, such as tumor- 
associated macrophages (See Joseph BB, et al. J Natl Cancer Inst, 90(21): 1648-53 (1998), 
which is hereby incorporated by reference). 

20 Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 

fusion proteins of the invention may be useful in inhibiting prohferative cells or tissues 
through the induction of apoptosis. These fusion protieins and/or polynucleotides may act 
either directly, or indirectly to induce apoptosis of proliferative cells and tissues, for example 
in the activation of a death-domain receptor, such as tumor necrosis factor (TNF) receptor- 1, 

25 CD95 (Fas/APO-1), TNF-receptor-related apoptosis-mediated protein (TRAMP) and TNF- 
related apoptosis-inducing ligand (TRAIL) receptor- 1 and -2 (See Schulze-Osthoff K, et.aL, 
Eur J Biochem 254(3):439-59 (1998), which is hereby incorporated by reference). 
Moreover, in' another preferred embodiment of the present invention, these fusion proteins 
and/or polynucleotides may induce apoptosis through other mechanisms, such as in the 

30 activation of other proteins which will activate apoptosis, or through stimulating the 
expression of these proteins, either alone or in combination with small molecule drugs or 
adjuviants, such as apoptonin, galectins, thioredoxins, anti-inflammatory proteins (See for 
example, Mutat Res 400(1 -2):447-55 (1998), Med Hypotheses.50(5):423-33 (1998), Chem 
Biol Interact. Apr 24;1 11-1 12:23-34 (1998), J Mol Med.76(6):402-12 (1998), Int J Tissue 

35 React;20(l);3-15 (1998), which are all hereby incorporated by reference). 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
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fusion proteins of the invention are useful in inhibiting the metastasis of prohferative cells or 
tissues. Inhibition may occur as a direct result of administering these albumin fusion proteins 
and/or polynucleotides, or indirectly, such as activating the expression of proteins known to 
inhibit metastasis, for example alpha 4 integrins, (See, e.g., Curr Top Microbiol Immunol 
5 1998;231: 125-41, which is hereby incorporated by reference). Such thereapeutic affects of 
the present invention may be achieved either alone, or in combination with small molecule 
drugs or adjuvants. 

In another embodiment, the invention provides a method of delivering compositions 
containing the albumin fusion proteins of the invention and/or polynucleotides encoding 
10 albumin fusion proteins of the invention to targeted cells expressing the a polypeptide bound 
by, that binds to, or associates with an albumin fuison protein of the invention. Albumin 
fusion proteins of the invention may be associated with with heterologous polypeptides, 
heterologous nucleic acids, toxins, or prodrugs via hydrophobic, hydrophilic, ionic and/or* 
cov£Llent interactions. 

15 Albumin fusion proteins of the invention are useful in enhancing the immunogenicity 

and/or antigenicity of proliferating cells or tissues, either directly, such as would occur if the 
albumin fusion proteins of the invention 'vaccinated* the immune response to respond to 
proliferative antigens and immunogens, or indirectly, such as in activating tfie expression of 
proteins known to enhance the inmiune response (e.g. chemokines), to said antigens and 

20 immunogens. 

Renal Disorders 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
25 fusion proteins of the invention, may be used to treat, prevent, diagnose, and/or prognose 
disorders of the renal system. Renal disorders which can be diagnosed, prognosed, 
prevented, emd/or treated with compositions of the invention include, but are not limited to, 
kidney failure, nephritis, blood vessel disorders of kidney, metabolic and congenital kidney 
disorders, urinary disorders of the kidney, autoimmune disorders, sclerosis and necrosis, 
30 electrolyte imbalance, and kidney cancers. 

Kidney diseases which can be diagnosed, prognosed, prevented, and/or treated with 
compositions of the invention include, but are not limited to, acute kidney failure, chronic 
kidney failure, atheroembolic renal failure, end-stage renal disease, inflammatory diseases of 
the kidney (e.g., acute glomerulonephritis, postinfectious glomerulonephritis, rapidly 
35 progressive glomerulonephritis, nephrotic syndrome, membranous glomerulonephritis, 
familial nephrotic syndrome, membranoproliferative glomemlonephritis I and II, mesangial 
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proliferative glomerulonephritis, chronic glomerulonephritis, acute tubulointerstitial nephritis, 
chronic tubulointerstitial nephritis, acute post-streptococcal glomerulonephritis (PSGN), 
pyelonephritis, lupus nephritis, chronic nephritis, interstitial nephritis, and post-strcptococcal 
glomerulonephritis), blood vessel disorders of the kidneys (e.g., kidney infarction, 
5 atheroembolic kidney disease, cortical necrosis, malignant nephrosclerosis, renal vein 
thrombosis, renal underperfusion, renal retinopathy, renal ischemia-reperfusion, renal artery 
embolism, and renal artery stenosis), and kidney disorders resulting form urinary tract disease 
pyelonephritis, hydronephrosis, urolithiasis (renal liihiasis, nephrolithiasis), reflux 
nephropathy, urinary tract infections, urinary retention, and acute or chronic unilateral 

10 obstructive uropathy.) 

In addition, compositions of the invention can be used to diagnose, prognose, 
prevent, and/or treat metabolic and congenital disorders of the kidney (e.g., uremia, renal 
amyloidosis, renal osteodystrophy, renal tubular acidosis, renal glycosuria, nephrogenic 
diabetes insipidus, cystinuria, Fanconi's syndrome, renal fibrocystic osteosis (renal rickets), , 

15 Hartnup disease, Bartter's syndrome, Liddle's syndrome, polycystic kidney disease, 
medullary cystic disease, medullary sponge kidney, Alport's syndrome, nail-patella 
syndrome, congenital nephrotic syndrome, CRUSH syndrome, horseshoe kidney, diabetic 
nephropathy, nephrogenic diabetes insipidus, analgesic nephropathy, kidney stones, and 
membranous nephropathy), and autoimmune disorders of the kidney (e.g., systemic lupus 

20 erythematosus (SLE), Goodpasture syndrome, IgA nephropathy, and IgM mesangial 
proliferative glomemlonephritis). 

Compositions of the invention can also be used to diagnose, prognose, prevent, 
and/or treat sclerotic or necrotic disorders of the kidney (e.g., glomerulosclerosis, diabetic 
nephropathy, focal segmental glomemlosclerosis (FSGS), necrotizing glomerulonephritis, 

25 and renal papillary necrosis), cancers of the kidney (e.g., nephroma, hypernephroma, 
nephroblastoma, renal cell cancer, transitional cell cancer, renal adenocarcinoma, squamous 
cell cancer, and Wilm's tumor), and electrolyte imbalances (e.g., nephrocalcinosis, pyuria, 
edema, hydronephritis, proteinuria, hyponatremia, hypematremia, hypokalemia, 
hyperkalemia, hypocalcemia, hypercalcemia, hypophosphatemia, and hyperphosphatemia). 

30 Compositions of the invention may be administered using any method known in the 

art, including, but not limited to, direct needle injection at tlie delivery site, intravenous 
injection, topical administration, catheter infusion, biolislic injectors, particle accelerators, 
gelfoam sponge depots, other conmiercially available depot materials, osmotic pumps, oral or 
suppositorial solid pharmaceutic^ formulations, decanting or topical applications during 

35 surgery, aerosol delivery. Such methods are known in the art. Compositions of the 
invention may be administered as part of a Therapeutic, described in more detail below. 
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Methods of delivering polynucleotides of the invention are described in more detail herein. 

Cardiovascular Disorders 

5 Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 

fusion proteins of the invention, may be used to treat, prevent, diagnose, and/or prognose 
cardiovascular disorders, including, but not limited to, peripheral artery disease, such as limb 
ischemia. 

Cardiovascular disorders include, but are not limited to, cardiovascular abnormalities, 

10 such as axterio-arterial fistula, arteriovenous fistula, cerebral arteriovenous malformations, 
congenital heart defects, pulmonary atresia, and Scimitar Syndrome. Congenital heart defects 
include, but are not limited to, aortic coarctation, cor triatriatum, coronary vessel anomalies, 
crisscross heart, dextrocardia, patent ductus arteriosus, Ebstein's anomaly, Eisenmenger 
complex, hypoplastic left heart syndrome, levocardia, tetralogy of fallot, transposition of 

15 great vessels, double outlet right ventricle, tricuspid atresia, persistent truncus arteriosus, and 
heart septal defects, such as aortopulmonary septal defect, endocardial cushion defects, 
Lutembacher's Syndrome, trilogy of Fallot, ventricular heart septal defects. 

Cardiovascular disorders also include, but are not limited to, heart disease, such as 
arrhythmias, carcinoid heart disease, high cardiac output, low cardiac output, cardiac 

20 tamponade, endocarditis (including bacterial), heart aneurysm, cardiac arrest, congestive heart 
failure, congestive cardiomyopathy, paroxysmal dyspnea, cardiac edema, heart hypertrophy, 
congestive cardiomyopathy, left ventricular hypertrophy, right ventricular hypertrophy, post- 
infarction heart mpture, ventricular septal rupture, heart valve diseases, myocardial diseases, 
myocardial ischemia, pericardial effusion, pericarditis (including constrictive and 

25 tuberculous), pneumopericardium, postpericardiotomy syndrome, pulmonary heart disease, 
rheumatic heart disease, ventricular dysfunction, hyperemia, cardiovascular pregnancy 
complications. Scimitar Syndrome, cardiovascular syphilis, and cardiovascular tuberculosis. 

Arrhythmias include, but are not limited to, sinus arrhythmia, atrial fibrillation, atrial 
flutter, bradycardia, extrasystole, Adams-Stokes Syndrome, bundle-branch block, sinoatrial 

30 block, long QT syndrome, parasystole, Lown-Ganong-Levine Syndrome, Mahaim-type pre- 
excitation syndrome, Wolff-Parkinson- White syndrome, sick sinus syndrome, tachycardias, 
and ventricular fibrillation. Tachycardias include paroxysmal tachycardia, supraventricular 
tachycardia, accelerated idioventricular rhythm, atrioventricular nodal reentry tachycardia, 
ectopic atrial tachycardia, ectopic junctional tachycardia, sinoatrial nodal reentry tachycardia, 

35 sinus tachycardia, Torsades de Pointes, and ventricular tachycardia. 

Heart valve diseases include, but are not limited to, aortic valve insufficiency, aortic 
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valve stenosis, hear murmurs, aortic valve prolapse, mitral valve prolapse, tricuspid valve 
prolapse, mitral valve insufficiency, mitral valve stenosis, pulmonary atresia, pulmonary 
valve insufficiency, pulmonary valve stenosis, tricuspid atresia, tricuspid valve insufficiency, 
and tricuspid valve stenosis. 
5 Myocardial diseases include, but are not limited to, alcoholic cardiomyopathy, 

congestive cardiomyopathy, hypertrophic cardiomyopathy, aortic subvalvular stenosis, 
pulmoneuy subvalvular stenosis, restrictive cardiomyopathy, Chagas cardiomyopathy, 
endocardial fibroelastosis, endomyocardial fibrosis, Keams Syndrome, myocardial 
reperfusion injury, and myocarditis. 

10 Myocardial ischemias include, but are not limited to, coronary disease, such as angina 

pectoris, coronary aneurysm, coronary arteriosclerosis, coronary thrombosis, coronary 
vasospasm, myocardial infarction and myocardial stunning. 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
angiodysplasia, angiomatosis, bacillaiy angiomatosis, Hippel-Lindau Disease, Klippel- 

15 Trenaunay- Weber Syndrome, Sturge-Weber Syndrome, angioneurotic edema, aortic 
diseases, Takayasu's Arteritis, aortitis, Leriche's Syndrome, arterial occlusive diseases, 
arteritis, enarteritis, polyarteritis nodosa, cerebrovascular disorders, diabetic angiopathies, 
diabetic retinopathy, embolisms, thrombosis, erylhromelalgia, hemorrhoids, hepatic veno- 
occlusive disease, hypertension, hypotension, ischemia, peripheral vascular diseases, 

20 phlebitis, pulmonary veno-occlusive disease, Raynaud's disease, CREST syndrome, retinal 
vein occlusion. Scimitar syndrome, superior vena cava syndrome, telangiectasia, atacia 
telangiectasia, hereditary hemorrhagic telangiectasia, varicocele, varicose veins, varicose 
ulcer, vasculitis, and venous insufficiency. 

Aneurysms include, but are not hmited to, dissecting aneurysms, false aneurysms, 

25 infected aneurysms, ruptured aneurysms, aortic aneurysms, cerebral aneurysms, coronary 
aneurysms, heait aneurysms, and iliac aneurysms. 

Arterial occlusive diseases include, but are not limited to, arteriosclerosis, intermittent 
claudication, carotid stenosis, fibromuscular dysplasias, mesenteric vascular occlusion, 
Moyamoya disease, renal artery obstruction, retinal artery occlusion, and thromboangiitis 

30 obliterans. 

Cerebrovascular disorders include, but are not limited to, carotid artery diseases, 
cerebral amyloid angiopathy, cerebral anemysm, cerebral anoxia, cerebral arteriosclerosis, 
cerebral arteriovenous malformation, cerebral artery diseases, cerebral embolism and 
thrombosis, carotid artery thrombosis, sinus thrombosis, Wallenberg's syndrome, cerebral 
35 hemorrhage, epidural hematoma, subdural hematoma, subaraxhnoid hemorrhage, cerebral 
infarction, cerebral ischemia (including transient), subclavian steal syndrome, periventricular 
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leukomalacia, vascular headache, cluster headache, migraine, and vertebrobasilar 
insufficiency. 

Embolisms include, but are not limited to, air embolisms, amniotic fluid embolisms, 
cholesterol embolisms, blue toe syndrome, fat embolisms, pulmonary embolisms, and 
5 thromoboembolisms* Thrombosis include, but are not limited to, coronary thrombosis, 
hepatic vein thrombosis, retinal vein occlusion, carotid artery thrombosis, sinus thrombosis, 
Wallenberg's syndrome, and thrombophlebitis. 

Ischemic disorders include, but are not limited to, cerebral ischemia, ischemic colitis, 
compartment syndromes, anterior compartment syndrome, myocardial ischemia, reperfusion 
10 injuries, and peripheral limb ischemia. Vasculitis includes, but is not limited to, aortitis, 
arteritis, Behcet's Syndrome, Churg-Strauss Syndrome, mucocutaneous lymph node 
syndrome, thromboangiitis obliterans, hypersensitivity vasculitis, Schoeiilein-Henoch 
purpura, allergic cutaneous vasculitis, and Wegener's granulomatosis. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
15 fusion proteins of the invention may be administered using any method known in the art, 
including, but not limited to, direct needle injection at the deliveiy site, intravenous injection, 
topical administration, catheter infusion^ biolistic injectors, particle accelerators, gelfoam 
sponge depots, other commercially available depot materials, osmotic pumps, oral or 
suppositorial solid pharmaceutical formulations, decanting or topical appUcations during 
20 surgery, aerosol delivery. Such methods are known in the art. Methods of delivering 
polynucleotides are described in more detail herein. 

Respiratory Disorders 

25 Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 

fusion proteins of the invention may be used to treat, prevent, diagnose, and/or prognose 
diseases and/or disorders of the respiratory system. 

Diseases and disorders of the respiratory system include, but are not limited to, nasal 
vestibulitis, nonallergic rhinitis (e.g., acute rhinitis, chronic rhinitis, atrophic rhinitis, 

30 vasomotor rhinitis), nasal polyps, and sinusitis, juvenile angiofibromas, cancer of the nose 
and juvenile papillomas, vocal cord polyps, nodules (singer's nodules), contact ulcers, vocal 
cord paralysis, laryngoceles, pharyngitis (e.g., viral and bacterial), tonsillitis, tonsillar 
cellulitis, parapharyngeal abscess, laryngitis, laryngoceles, and throat cancers (e.g., cancer of 
the nasopharynx, tonsil cancer, larynx cancer), lung cancer (e.g., squamous cell ceircinoma, 

35 small cell (oat cell) carcinoma, large cell carcinoma, and adenocarcinoma), allergic disorders 
(eosinophilic pneumonia, hypersensitivity pneumonitis (e.g., extrinsic allergic alveolitis, 
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allergic interstitial pneumonitis, organic dust pneumoconiosis, allergic bronchopulmonary 
aspergillosis, asthma, Wegener's granulomatosis (granulomatous vasculitis), Goodpasture's 
syndrome)), pneumonia (e.g., bacterial pneumonia (e.g., Streptococcus pneumoniae 
(pneumoncoccal pneumonia). Staphylococcus aureus (staphylococcal pneumonia), Gram- 
5 negative bacterial pneumonia (caused by, e.g., Klebsiella and Pseudomas spp.). Mycoplasma 
pneumoniae pneumonia, Hemophilus influenzae pneumonia, Legionella pneumophila 
(Legionnaires' disease), and Chlamydia psittaci (Psittacosis)), and viral pneumonia (e.g., 
influenza, chickenpox (varicella). 

Additional diseases and disorders of the respiratory system include, but are not limited 

10 to bronchiolitis, polio (poliomyelitis), croup, respiratory syncytial viral infection, mumps, 
erythema infectiosum (fifth disease), roseola infantum, progressive rubella panencephalitis, 
german measles, and subacute sclerosing panencephalitis), fungal pneumonia (e.g.. 
Histoplasmosis, Coccidioidomycosis, Blastomycosis, fungal infections in people with 
severely suppressed immune systems (e.g., cryptococcosis, caused by Cryptococcus 

15 neoformans; aspergillosis, caused by Aspergillus spp.; candidiasis, caused by Candida; and 
mucormycosis)), Pneumocystis carinii (Pneumocystis pneumonia), atypical pneumonias 
(e.g., Mycoplasma and Chlamydia spp.), opportunistic infection pneumonia, nosocomial 
pneumonia, chemical pneumonitis, and aspiration pneumonia, pleural disorders (e.g., 
pleurisy, pleural effusion, and pneumothorax (e.g., simple spontaneous pneumothorax, 

20 comphcated spontaneous pneumothorax, tension pneumothorax)), obstructive airway 
diseases (e.g., asthma, chronic obstructive pulmonary disease (COPD), emphysema, chronic 
or acute bronchitis), occupational lung diseases (e.g., silicosis, black lung (coal workers' 
pneumoconiosis), asbestosis, berylliosis, occupational asthsma, byssinosis, and benign 
pneumoconioses), Infiltrative Lung Disease (e.g., pulmonary fibrosis (e.g., fibrosing 

25 alveolitis, usual interstitial pneumonia), idiopathic pulmonary fibrosis, desquamative 
interstitial pneumonia, lymphoid interstitial pneumonia, histiocytosis X (e.g., Letterer-Siwe 
disease, Hand-Schliller-Christian disease, eosinophiUc granuloma), idiopathic pulmonary 
hemosiderosis, sarcoidosis and pulmonary alveolar proteinosis), Acute respiratory distress 
syndrome (also called, e.g., adult respiratory distress syndrome), edema, pulmonary 

30 embolism, bronchitis (e.g., viral, bacterial), bronchiectasis, atelectasis, Iimg abscess (caused 
by, e.g.. Staphylococcus aureus or Legionella pneumophila)^ and cystic fibrosis. 

Anti-Angiogenesis Activity 
35 The naturally occurring balance between endogenous stimulators and inhibitors of 

angiogenesis is one in which inhibitory influences predominate. Rastinejad et al., Cell 
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56:345-355 (1989). In those rare instances in wtiich neovascularization occurs under normd 
physiological conditions, such as wound healing, organ regeneration, embryonic 
development, and female reproductive processes, angiogenesis is stringently regulated and 
spatially and temporally delimited. Under conditions of pathological angiogenesis such as that 
5 characterizing solid tumor growth, these regulatory controls fail. Unregulated angiogenesis 
becomes pathologic and sustains progression of many neoplastic and non-neoplastic diseases. 
A number of serious diseases are dominated by abnormal neovascularization including solid 
tumor growth and metastases, arthritis, some types of eye disorders, and psoriasis. See, e.g., 
reviews by Moses et ah, Biotech. 9:630-634 (1991); Folkman et ah, N, Engh J, Med., 

10 555:1757-1763 (1995); Auerbach a/., /. Microvasc, Res. 29:401-411 (1985); Folkman, 
Advances in Cancer Research, eds. Klein and Weinhouse, Academic Press, New York, pp. 
175-203 (1985); Patz, Am. J. Opthalmol 94:115-743 (1982); and Folkman et ah. Science 
22i :719-725 (1983). In a number of pathological conditions, the process of angiogenesis 
contributes to the disease state. For example, significant data have accumulated which suggest 

15 that the growth of solid tumors is dependent on angiogenesis. Folkman and Klagsbrun, 
Science 255:442-447 (1987). 

The present invention provides for treatment of diseases or disorders associated with 
neovascularization by administration of fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention. Malignant and metastatic 

20 conditions which can be treated with the polynucleotides and polypeptides, or agonists or 
antagonists of the invention include^ but are not limited to, malignancies, solid tumors, and 
cancers described herein and otherwise known in the art (for a review of such disorders, see 
Fishman et ah, Medicine, 2d Ed., J. B. Lippincott Co., Philadelphia (1985)).Thus, the 
present invention provides a method of treating an angiogenesis-related disease and/or 

25 disorder, comprising administering to an individual in need thereof a therapeutically effective 
amount of an albumin fusion protein of the invention and/or polynucleotides encoding an 
albumin fusion protein of the invention. For example, fusion proteins of the invention and/or 
poljntiucleotides encoding albumin fusion proteins of the invention may be utilized in a variety 
of additional methods in order to therapeutically treat a cancer or tumor. Cancers which may 

30 be treated with fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention include, but are not Umited to solid tumors, including 
prostate, lung, breast, ovarian, stomach, pancreas, larynx, esophagus, testes, liver, parotid, 
biliary tract, colon, rectum, cervix, uterus, endometrium, kidney, bladder, thyroid cancer; 
primary tumors and metastases; melanomas; glioblastoma; Kaposi's sarcoma; 

35 leiomyosarcoma; non- small cell lung cancer; colorectal cancer; advanced malignancies; and 
blood bom tumors such as leukemias. For example, fusion proteins of the invention and/or 
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polynucleotides encoding albumin fusion proteins of the invention may be delivered topically, 
in order to treat cancers such as skin cancer, head and neck tumors, breast tumors, and 
Kaposi's sarcoma. 

WitMn yet other aspects, fusion proteins of the invention and/or polynucleotides 
5 encoding albumin fusion proteins of the invention may be utilized to treat superficial forms of 
bladder cancer by, for example, intravesical administration. Albumin fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention may be 
delivered directly into the tumor, or near the tumor site, via injection or a catheter. Of course, 
as the artisan of ordinary skill will appreciate, the appropriate mode of administration will 

10 vary according to the cancer to be treated. Other modes of delivery arc discussed herein. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may be useful in treating other disorders, besides cancers, 
which involve angiogenesis. These disorders include, but are not limited to: benign tumors, 
for example hemangiomas, acoustic neuromas, neurofibromas, trachomas, and pyogenic 

15 granulomas; artheroscleric plaques; ocular angiogenic diseases, for example, diabetic 
retinopathy, retinopathy of prematurity, macular degeneration, comeal graft rejection, 
neovascular glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, uvietis and Pterygia 
(abnormal blood vessel growth) of the eye; rheumatoid arthritis; psoriasis; delayed wound 
healing; endometriosis; vasculogenesis; granulations; hypertrophic scars (keloids); nonunion 

20 fractures; scleroderma; trachoma; vascular adhesions; myocardial angiogenesis; coronary 
collaterals; cerebral collaterals; arteriovenous malformations; ischemic limb angiogenesis; 
Osier- Webber Syndrome; plaque neovascularization; telangiectasia; hemophiliac joints; 
angiofibroma; fibromuscular dysplasia; wound granulation; Crohn^s disease; and 
atherosclerosis. 

25 For example, within one aspect of the present invention methods are provided for 

treating hypertrophic scars and keloids, comprising the step of administering albumin fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention to a hypertrophic scar or keloid. 

Within one embodiment of the present invention fusion proteins of the invention 

30 and/or polynucleotides encodiug albumin fusion proteins of the invention are directly injected 
into a hypertrophic scar or keloid, in order to prevent the progression of these lesions. This 
therapy is of particular value in the prophylactic treatment of conditions which are known to 
result in the development of hypertrophic scars and keloids (e.g., bums), and is preferably 
initiated after the proliferative phase has had time to progress (approximately 14 days after the 

35 initial injury), but before hypertrophic scar or keloid development As noted above, the 
present invention also provides methods for treating neovascular diseases of the eye, 
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including for example, corneal neovascularization, neovascular glaucoma, proliferative 
diabetic retinopathy, retrolental fibroplasia and macular degeneration. 

Moreover, Ocular disorders associated with neovascularization which can be treated 
with the albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
5 fusion proteins of the invention include, but are not limited to: neovascular glaucoma, diabetic 
retinopathy, retinoblastoma, retrolental fibroplasia, uveitis, retinopathy of prematurity macular 
degeneration, corneal graft neovascularization, as well as other eye inflammatory diseases, 
ocular tumors and diseases associated with choroidal or iris neovascularization. See, e.g., 
reviews by Waltman et al„ Am. /. Ophthal, 55:704-710 (1978) and Gartner et al.i Surv. 

10 OphthaL 22:291-312 (1978). 

Thus,' within one aspect of the present invention methods are provided for treating 
neovascular diseases of the eye such as corneal neovascularization (including comeal graft 
neovascularization), comprising the step of administering to a patient a therapeutically 
effective amount of a compound (e.g., fusion proteins of the invention and/or polynucleotides 

15 encoding albtimin fusion proteins of the invention) to the cornea, such that the formation of 
blood vessels is inhibited. Briefly, the cornea is a tissue which normally lacks blood vessels. 
In certain pathological conditions however, capillaries may extend into the cornea from the 
pericomeal vascular plexus of the limbus. When the cornea becomes vascularized, it also 
becomes clouded, resulting in a decline in the patient's visual acuity. Visual loss may become 

20 complete if the cornea completely opacitates. A wide variety of disorders can result in comeal 
neovascularization, including for example, corneal infections (e.g., trachoma, herpes simplex 
keratitis, leishmaniasis and onchocerciasis), immunological processes (e.g., graft rejection 
and Stevens-Johnson's syndrome), alkali burns, trauma, inflammation (of any cause), toxic 
and nutritional deficiency states, and as a complication of wearing contact lenses. 

25 Within particularly preferred embodiments of the invention, may be prepared for 

topical administration in saline (combined with any of the preservatives and antimicrobial 
agents commonly used in ocular preparations), and administered in eyedrop form. The 
solution or suspension may be prepared in its pure form and administered several times daily. 
Altematively, anti-angiogenic compositions, prepared as described above, may also be 

30 administered directly to the cornea. Within preferred embodiments, the anti-angiogenic 
composition is prepared with a muco-adhesive polymer which binds to cornea. Within 
further embodiments, the anti-angiogenic factors or anti-angiogenic compositions may be 
utilized as an adjunct to conventional steroid therapy. Topical therapy may also be useful 
prophylactically in corneal lesions which are known to have a high probability of inducing an 

35 angiogenic response (such as chemical burns). In these instances the treatment, likely in 
combination with steroids, may be instituted immediately to help prevent subsequent 
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complications. 

Within other embodiments, the compounds described above may be injected direcdy 
into the comeal stroma by an ophthalmologist under microscopic guidance. The preferred site 
of injection may vary with the morphology of the individual lesion, but the goal of the 
5 administration would be to place the composition at the advancing front of the vasculature 
(i.e., interspersed between the blood vessels and the normal cornea). In most cases this 
would involve perilimbic corneal injection to "protecf ' the cornea from the advancing blood 
vessels. This method may also be utilized shortly after a comeal insult in order to 
prophylactically prevent comeal neovascularization. In this situation the material could be 

10 injected in the perilimbic comea interspersed between the comeal lesion and its undesired 
potential limbic blood supply. Such methods may also be utilized in a similar fashion to 
prevent capillary invasion of transplanted corneas. In a sustained-release form injections 
might only be required 2-3 times per year. A steroid could also be added to the injection 
solution to reduce inflanmiation resulting from the injection itself. 

15 Within another aspect of the present invention, methods are provided for treating 

neovascular glaucoma, comprising the step of administering to a patient a therapeutically 
effective amount of an albumin fusion protein of the invention and/or polynucleotides 
encoding an albumin fusion protein of the invention to the eye, such that the formation of 
blood vessels is inhibited. In one embodiment, the compound may be administered topically 

20 to the eye in order to treat early forms of neovascular glaucoma. Within other embodiments, 
the compound may be implanted by injection into the region of the anterior chamber angle. 
Within other embodiments, the compound may also be placed in any location such that the 
compound is continuously released into the aqueous humor. Within another aspect of the 
present invention, methods are provided for treating proUferative diabetic retinopathy, 

25 comprising the step of administering to a patient a therapeutically effective amount of an 
albumin fusion protein of the invention and/or polynucleotides encoding an albumin fusion 
protein of the invention to the eyes, such that the formation of blood vessels is inhibited. 

Within particularly preferred embodiments of the invention, proliferative diabetic 
retinopathy may be treated by injection into the aqueous humor or the vitreous, in order to 

30 increase the local concentration of the polynucleotide, polypeptide, antagonist and/or agonist 
in the retina. Preferably, this treatment should be initiated prior to the acquisition of severe 
disease requiring photocoagulation. 

Within another aspect of the present invention, methods are provided for treating 
retrolental fibroplasia, comprising the step of administering to a patient a therapeutically 

35 effective amount of an albumin fusion protein of the invention and/or polynucleotides 
encoding an albumin fusion protein of the invention to the eye, such that the formation of 
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blood vessels is inhibited. The compound may be administered topically, via intravitreous 
injection and/or via intraocular implants. 

Additionally, disorders which can be treated with fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention include, but are not 
5 limited to, hemangioma, arthritis, psoriasis, angiofibroma, atherosclerotic plaques, delayed 
wound healing, granulations, hemophilic joints, hypertrophic scars, nonunion fractures, 
Osler-Weber syndrome, pyogenic granuloma, scleroderma, trachoma, and vascular 
adhesions. 

Moreover, disorders and/or states, which can be treated, prevented, diagnosed, and/or 

10 prognosed with the the albumin fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention of the invention include, but are not hmited 
to, solid tumors, blood born tumors such as leukemias, tumor metastasis, Kaposi's sarcoma, 
benign tumors, for example hemangiomas, acoustic neuromas, neurofibromas, trachomas, 
and pyogenic granulomas, rheumatoid arthritis, psoriasis, ocular angiogenic diseases, for 

15 example, diabetic retinopathy, retinopathy of prematurity, macular degeneration, corneal graft 
rejection, neovascular glaucoma, retrolental fibroplasia, mbeosis, retinoblastoma, and uvietis, 
delayed wound healing, endometriosis, vascluogenesis, granulations, hypertrophic scars 
(keloids), nonunion fractures, scleroderma, trachoma, vascular adhesions, myocardial 
angiogeneisis, coronary collaterals, cerebral collaterals, arteriovenous malformations, ischemic 

20 limb angiogenesis, Osier-Webber Syndrome, plaque neovascularization, telangiectasia, 
hemophiliac joints, angiofibroma fibromuscular dysplasia, wound granulation, Crohn's 
disease, atherosclerosis, birth control agent by preventing vascularization required for embryo 
implantation controlling menstruation, diseases that have angiogenesis as a pathologic 
consequence such as cat scratch disease (Rochele minalia quintosa), ulcers (Helicobacter 

25 pylori), Bartonellosis and bacillary angiomatosis. 

In one aspect of the birth control method, an amount of the compound sufficient to 
block embryo implantation is administered before or after intercourse and fertilization have 
occurred, thus providing an effective method of birth control, possibly a "morning aftef' 
method. Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 

30 fusion proteins of the invention may also be used in controlling menstruation or administered 
as either a peritoneal lavage fluid or for peritoneal implantation in the treatment of 
endometriosis. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may be incorporated into surgical sutures in order to prevent 
35 stitch granulomas. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
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fusion proteins of the invention may be utilized in a wide variety of surgical procedures. For 
example, within one aspect of the present invention a compositions (in the form of, for 
example, a spray or film) may be utilized to coat or spray an area prior to removal of a tumor, 
in order to isolate normal surrounding tissues from malignant tissue, and/or to prevent the 
5 spread of disease to surrounding tissues. Within other aspects of the present invention, 
compositions (e.g., in the form of a spray) may be delivered via endoscopic procedures in 
order to coat tumors, or inhibit angiogenesis in a desired locale. Within yet other aspects of 
the present invention, surgical meshes which have been coated with anti- angiogenic 
compositions of the present invention may be utilized in any procedure wherein a surgical 

10 mesh might be utilized. For example, within one embodiment of the invention a surgical 
mesh laden with an anti-angiogenic composition may be utilized during abdominal cancer 
resection surgery (e.g., subsequent to colon resection) in order to provide support to the 
structure, and to release an amount of the anti-angiogenic factor. 

Within further aspects of the present invention, methods are provided for treating 

15 tumor excision sites, comprising administering albumin fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention to the resection 
margins of a tumor subsequent to excision, such that the local recurrence of cancer and the 
formation of new blood vessels at the site is inhibited. Within one embodiment of tiie 
invention, the anti-angiogenic compound is administered direcfly to flie tumor excision site 

20 (e.g., applied by swabbing, brushing or otherwise coating the resection margins of the tumor 
with the anti-angiogenic compound). Alternatively, the anti-angiogenic compounds may be 
incorporated into known surgical pastes prior to administration. Within particularly preferred 
embodiments of the invention, the anti-angiogenic compounds are applied after hepatic 
resections for malignancy, and after neurosurgical operations. 

25 Within one aspect of the present invention, fusion proteins of the invention and/or 

polynucleotides encoding albumm fusion proteins of the invention may be administered to the 
resection margin of a wide variety of tumors, including for example, breast, colon, brain and 
hepatic tumors. For example, within one embodiment of the invention, anti-angiogenic 
compounds may be administered to the site of a neurological tumor subsequent to excision, 

30 such that the formation of new blood vessels at the site are inhibited. 

The albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may also be administered along with other anti-angiogenic 
factors. Representative examples of other anti-angiogenic factors include: Anti-Invasive 
Factor, retinoic acid and derivatives thereof, paclitaxel, Suramin, Tissue Inhibitor of 

35 Metalloproteinase-1, Tissue Inhibitor of Metalloproteinase-2, Plasminogen Activator 
Inhibitor- 1, Plasminogen Activator Inliibitor-2, and various forms of the lighter "d group" 
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transition metals. 

Lighter "d group" transition metals include, for example, vanadium, molybdenum, 
tungsten, titanium, niobium, and tantalum species. Such transition metal species may form 
transition metal complexes. Suitable complexes of the above-mentioned transition metal 
5 species include oxo transition metal complexes. 

Representative examples of vanadium complexes include oxo vanadium complexes 
such as vanadate and vanadyl complexes. Suitable vanadate complexes include metavanadate 
and orthovanadate complexes such as, for example, ammonium metavanadate, sodium 
metavanadate, and sodium orthovanadate. . Suitable vanadyl complexes include, for example, 

10 vanadyl acetylacetonate and vanadyl sulfate including vanadyl sulfate hydrates such as 
vanadyl sulfate mono- and trihydrates. 

Representative examples of tungsten and molybdenum complexes also include oxo 
complexes. Suitable oxo tungsten complexes include tungstate and tungsten oxide 
complexes. Suitable tungstate complexes include ammonium tungstate, calcium tungstate, 

15 sodium tungstate dihydrate, and tungstic acid. Suitable tungsten oxides include tungsten (IV) 
oxide and tungsten (VI) oxide. Suitable oxo molybdenum complexes include molybdate, 
molybdenum oxide, and molybdenyl complexes. Suitable molybdate complexes include 
ammonium molybdate and its hydrates, sodium molybdate and its hydrates, and potassium 
molybdate and its hydrates. Suitable molybdenum oxides include molybdenum (VI) oxide, 

.20 molybdenum (VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, for 
example, molybdenyl acetylacetonate. Other suitable tungsten and molybdenum complexes 
include hydroxo derivatives derived from, for example, glycerol, tartaric acid, and sugars. 

A wide variety of other anti-angiogenic factors may also be utihzed within the context 
of the present invention. Representative examples include platelet factor 4; protamine 

25 sulphate; sulphated chitin derivatives (prepared from queen crab shells), (Murata et al.. 
Cancer Res. 51:22-26, 1991); Sulphated Polysaccharide Peptidoglycan Complex (SP- PG) 
(the function of this compound may be enhanced by the presence of steroids such as estrogen, 
and tamoxifen citrate); Staurosporine; modulators of matrix metabolism, including for 
example, proline analogs, cishydroxyproline, d,L-3,4-dehydroproline, Thiaproline, 

30 alpha,alpha-dipyridyl, aminopropionitrile fumarate; 4-propyl-5-(4-pyridinyl)-2(3H)- 
oxazolone; Methotrexate; Mitoxantrone; Heparin; Interferons; 2 Macroglobulin-serum; 
ChIMP-3 (Pavloff et al., J. Bio. Chem. 267:17321-17326, (1992)); Chymostatin 
(Tomkinson et al., Biochem J. 286:475-480, (1992)); Cyclodextrin Tetradecasulfate; 
Eponemycin; Camptothecin; Fumagillin (Ingber et al.. Nature 348:555-557, 1990); Gold 

35 Sodium Thiomalate ("GST"; Matsubara and Ziff, J. Clin. Invest. 79:1440-1446, (1987)); 
anticoUagenase-serum; alpha2-antiplasmin (Holmes et aL, J. Biol. Chem. 262(4): 1659-1664, 
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(1987)); Bisantrene (National Cancer Institute); Lobenzarit disodium (N-(2)-carboxyphenyl- 
4- chloroanthronilic acid disodium or "CCA"; Takeuchi et al.. Agents Actions 36:312-316, 
(1992)); Thalidomide; Angostatic steroid; AGM-1470; carboxynaminolmidazole; and 
metalloproteinase inhibitors such as BB94. 

5 

Diseases at the Cellular Level 

Diseases associated with increased cell survival or the inhibition of apoptosis that 
could be treated, prevented, diagnosed, and/or prognosed using fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention, include 

10 cancers (such as follicular lymphomas, carcinomas with p53 mutations, and hormone- 
dependent tumors, including, but not limited to colon cancer, cardiac tumors, pancreatic 
cancer, melanoma, retinoblastoma, glioblastoma, lung cancer, intestinal cancer, testicular 
cancer, stomach cancer, neuroblastoma, myxoma, myoma, lymphoma, endothelioma, 
osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, adenoma, breast cancer, 

15 prostate cancer, Kaposi's sarcoma and ovarian cancer); autoimmune disorders (such as, 
multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary cirrhosis, Behcet's 
disease, Crohn's disease, polymyositis, systemic lupus erythematosus and immune-related 
glomerulonephritis and rheumatoid arthritis) and viral infections (such as herpes viruses, pox 
viruses and adenoviruses), inflammation, graft v. host disease, acute graft rejection, and 

20 chronic graft rejection. 

In preferred embodiments, fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention are used to inhibit growth, progression, 
and/or metasis of cancers, in particular those listed above. 

Additional diseases or conditions associated with increased cell survival that could be 

25 treated or detected by fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention include, but are not limited to, progression, and/or 
metastases of malignancies and related disorders such as leukemia (including acute leukemias 
(e.g., acute lymphocytic leukemia, acute myelocytic leukemia (including myeloblastic, 
promyelocytic, myelomonoc3^c, monocytic, and erythroleukemia)) and chronic leukemias 

30 (e.g., chronic myelocytic (granulocytic) leukemia and chronic lymphocytic leukemia)), 
polycythemia vera, lymphomas (e.g., Hodgkin's disease and non-Hodgkin's disease), 
multiple myeloma, Waldenstrom's macroglobulinemia, heavy chain disease, and solid tumors 
including, but not limited to, sarcomas and carcinomas such as fibrosarcoma, myxosarcoma, 
liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, 

35 endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, 
mesothelioma, Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, 
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pancreatic cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, 
basal cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, 
papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary carcinoma, 
bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma, 
5 choriocarcinoma, seminoma, embryonal carcinoma, Wilm's tumor, cervical cancer, testicular 
tumor, lung carcinoma, small cell lung carcinoma, bladder carcinoma, epithelial carcinoma, 
glioma, astrocytoma, meduUoblastoma, craniopharyngioma, ependymoma, pinealoma, 
hemangioblastoma, acoustic neuroma, oligodendroglioma, menangioma, melanoma, 
neuroblastoma, and retinoblastoma. 

10 Diseases associated with increased apoptosis that could be treated, prevented, 

diagnosed, and/or prognesed using fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention, include, but are not limited to, AIDS; 
neurodegenerative disorders (such as Alzheimer's disease, Parkinson's disease. Amyotrophic 
lateral sclerosis, Retinitis pigmentosa. Cerebellar degeneration and brain tumor or prior 

15 associated disease); autoimmune disorders (such as, multiple sclerosis, Sjogren's syndrome, 
Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's disease, polymyositis, 
systemic lupus erythematosus and immune-related glomerulonephritis and rheumatoid 
arthritis) myelodysplastic syndromes (such as aplastic anemia), graft v. host disease, ischemic 
injury (such as that caused by myocardial infarction, stroke and reperfusion injury), liver 

20 injury (e.g., hepatitis related liver injury, ischemiayreperfusion injury, cholestosis (bile duct 
injury) and liver cancer); toxin-induced liver disease (such as that caused by alcohol), septic 
shock, cachexia and anorexia. 

Wonnd Healing and Epithelial >Cell Proliferation 

25 In accordance with yet a further aspect of the present invention, there is provided a 

process for utilizing fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the.invention, for therapeutic purposes, for example, to stimulate epithehal 
cell proliferation and basal keratinocytes for the purpose of wound healing, and to stimulate 
hair follicle production and healing of dermal wounds. Albumin fusion proteins of the 

30 invention and/or polynucleotides encoding albumin fusion proteins of the invention, may be 
clinically useful in stimulating wound healing including surgical wounds, excisional wounds, 
deep wounds involving damage of the dermis and epidermis, eye tissue wounds, dental tissue 
wounds, oral cavity wounds, diabetic ulcers, dermal ulcers, cubitus ulcers, arterial ulcers, 
venous stasis ulcers, bums resulting from heat exposure or chemicals, and other abnormal 

35 wound healing conditions such as uremia, malnutrition, vitamin deficiencies and 
complications associated with systemic treatment with steroids, radiation therapy and 
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antineoplastic drugs and antimetabolites. Albmnin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention, could be used to promote 
dermal reestablishment subsequent to dermal loss 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
5 fusion proteins of the invention, could be used to increase the adherence of skin grafts to a 
wound bed and to stimulate re-epithelialization from the wound bed. The following are types 
of grafts that fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
proteins of the invention, could be used to increase adherence to a wound bed: autografts, 
artificial skin, allografts, autodermic graft, autoepdermic grafts, avacular grafts, Blair-Brown 

10 grafts, bone graft, brephoplastic grafts, cutis graft, delayed graft, dermic graft, epidermic 
graft, fascia graft, full thickness graft, heterologous graft, xenograft, homologous graft, 
hyperplastic graft, lamellar graft, mesh graft, mucosal graft, Ollier-Thiersch graft, omenpal 
graft, patch graft, pedicle graft, penetrating graft, spht skin graft, thick split graft Albumin 
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 

15 the invention, can be used to promote skin strength and to improve the appearance of aged 
skin* 

It is believed that fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, will also produce changes in hepatocyte 
proliferation, and epithelial cell proliferation in the lung, breast, pancreas, stomach, small 

20 intestine, and large intestine. Albumin fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention, could promote proliferation of epithelial 
cells such as sebocytes, hair follicles, hepatocytes, type II pneumocytes, mucin-producing 
goblet cells, and other epithelial cells and their progenitors contained within the skin, lung, 
liver, and gastrointestinal tract Albumin, fusion proteins of the invention and/or 

25 polsoiucleotides encoding albumin fusion proteins of the invention, may promote proliferation 
of endothelial cells, keratinocytes, and basal keratinocytes. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, could also be used to reduce the side effects of gut toxicity 
that result from radiation, chemotherapy treatments or viral infections. Albumin fusion 

30 proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention, may have a cytoprotective effect on the small intestine mucosa. Albumin fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention, may also stimulate healing of mucositis (mouth ulcers) that result from 
chemotherapy and viral infections. 

35 Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 

fusion proteins of the invention, could further be used in full regeneration of skin in full and 
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partial thickness skin defects, including bums, (i.e., repopulation of hair follicles, sweat 
glands, and sebaceous glands), treatment of other skin defects such as psoriasis. Albumin 
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 
the invention, could be used to treat epidermolysis bullosa, a defect in adherence of the 
5 epidermis to the underlying dermis which results in frequent, open and painful blisters by 
accelerating reepithelialization of these lesions. Albumin fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention, could also be used 
to treat gastric and doudenal ulcers and help heal by scar formation of the mucosal lining and 
regeneration of glandular mucosa and duodenal mucosal lining more rapidly. Inflanmiatory 

10 bowel diseases, such as Crohn's disease and ulcerative colitis, are diseases which result in 
destruction of the mucosal surface of the small or large intestine, respectively. Thus, fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention, could be used to promote the resurfacing of the mucosal surface to aid more rapid 
healing and to prevent progression of inflammatory bowel disease. Treatment with fusion 

15 proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention, is expected to have a significant effect on the production of mucus throughout the 
gastrointestinal tract and could be used to protect the intestinal mucosa from injurious 
substances that are ingested or following surgery. Albumin fusion proteins of the invention 
and/or polynucleotides, encoding albumin fusion proteins of the invention, could be used to 

20 treat diseases associate with the under expression. 

Moreover, fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, could be used to prevent and heal damage to the lungs due to 
various pathological states. Albumin fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention, which could stimulate proliferation and 

25 differentiation and promote the repair of alveoli and brochiolar epithelium to prevent or treat 
acute or chronic lung damage. For example, emphysema, which results in the progressive 
loss of aveoii, and inhalation injuries, i.e., resulting from smoke inhalation and bums, that 
cause necrosis of the bronchiolar epithelium and alveoli could be effectively treated using 
polynucleotides or polypeptides, agonists or antagonists of the present invention. Also fusion 

30 proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention, could be used to stimulate the proliferation of and differentiation of type II 
pneumocytes, which may help treat or prevent disease such as hyaline membrane diseases, 
such as infant respiratory distress syndrome and bronchopulmonary displasia, in premature 
infants. 

35 Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 

fusion proteins of the invention, could stimulate the proliferation and differentiation of 
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hepatocytes and, thus, could be used to alleviate or treat liver diseases and pathologies such as 
fulminant Uver failure caused by cirrhosis, hver damage caused by viral hepatitis and toxic 
substances (i.e., acetaminophen, carbon tetraholoride and other hepatotoxins known in the 
art). 

5 In addition, fusion proteins of the invention and/or polynucleotides encoding albumin 

fusion proteins of the invention, could be used treat or prevent the onset of diabetes mellitus. 
In patients with newly diagnosed Types I and II diabetes, where some islet cell function 
remains, fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
proteins of the invention, could be used to maintain the islet function so as to alleviate, delay 
10 or prevent permanent manifestation of the disease. Also, fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention, could be used as an 
auxiliary in islet cell transplantation to improve or promote islet cell function. 

t ; 

Neural Activity and Neurological Diseases 

15 The albumin fusion proteins of the invention and/or polynucleotides encoding albumin 

fusion proteins of the invention may be used for the diagnosis and/or treatment of diseases, 
disorders, damage or injury of the brain and/or nervous system. Nervous system disorders 
that can be treated with the compositions of the invention (e.g., fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention), include, 

20 but are not limited to, nervous system injuries, and diseases or disorders which result in either 
a disconnection of axons, a diminution or degeneration of neurons, or demyelination. 
Nervous system lesions which may be treated in a patient (including human and non-human 
mammalian patients) according to the methods of the invention, include but are not limited to, 
the following lesions of either the central (including spinal cord, brain) or peripheral nervous 

25 systems: (1) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 
results in neuronal injinry or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; (2) traumatic lesions, including lesions caused by physical injury or 
associated with surgery, for example, lesions which sever a portion of the nervous system, or 
compression injuries; (3) malignant lesions, in which a portion of the nervous system is 

30 destroyed or injured by malignant tissue which is either a nervous system associated 
malignancy or a malignancy derived from non-nervous system tissue; (4) infectious lesions, 
in which a portion of the nervous system is destroyed or injured as a result of infection, for 
example, by an abscess or associated with infection by humian immunodeficiency virus, 
herpes zoster, or herpes simplex virus or with Lyme disease, tuberculosis, or syphilis; (5) 

35 degenerative lesions, in which a portion of the nervous system is destroyed or injured as a 
result of a degenerative process including but not hmited to, degeneration associated with 
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Parkinson*s disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 
sclerosis (ALS); (6) lesions associated with nutritional diseases or disorders, in which a 
portion of the nervous system is destroyed or injured by a nutritional disorder or disorder of 
metabolism including, but not limited to, vitamin B12 deficiency, folic acid deficiency, 
5 Wemicke disease, tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary 
degeneration of the corpus callosum), and alcoholic cerebellar degeneration; (7) neurological 
lesions associated with systemic diseases including, but not limited to, diabetes (diabetic 
neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or sarcoidosis; (8) 
lesions caused by toxic substances including alcohol, lead, or particular neurotoxins; and (9) 

10 demyelinated lesions in which a portion of the nervous system is destroyed or injured by a 
demyeUnating disease including, but not limited to, multiple sclerosis, human 
immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 

In one embodiment, the albumin fusion proteins of the invention and/or 

1 5 polynucleotides encoding albumin fusion proteins of the invention are used to protect neural 
cells from the damaging eflFects of hypoxia. In a further preferred embodiment, the albumin 
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 
the invention are used to protect neural cells from the damaging effects of cerebral hypoxia. 
According to this embodiment, the compositions of the invention are used to treat or prevent 

20 neural cell injury associated with cerebral hypoxia. In one non-exclusive aspect of this 
embodiment, the albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, are used to treat or prevent neural cell injury 
associated with cerebral ischemia. In another non-exclusive aspect of this embodiment, the 
albumin fusion proteins of the invention and/or polynucleotides encoding albumin fusion 

25 proteins of the invention are used to treat or prevent neural cell injury associated with cerebral 
infarction. 

In another preferred embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used to treat or prevent 
neural cell injury associated with a stroke. In a specific embodiment, albumin fusion proteins 

30 of the invention and/or polynucleotides encoding albumin fusion proteins of the invention are 
used to treat or prevent cerebral neural cell injury associated with a stroke. 

In another preferred embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used to treat or prevent 
neural cell injury associated with a heart attack. In a specific embodiment, albumin fusion 

35 proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention are used to treat or prevent cerebral neural cell injury associated with a heart attack. 
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The compositions of the invention which are useful for treating or preventing a 
nervous system disorder may be selected by testing for biological activity in promoting the 
survival or differentiation of neurons. For example, and not by way of limitation, 
compositions of the invention which ehcit any of the following effects may be useful 
5 according to the invention: (1) increased survival time of neurons in culture either in the 
presence or absence of hypoxia or hypoxic conditions; (2) increased sprouting of neurons in 
culture or in vivo; (3) increased production of a neuron-associated molecule in culture or in 
vivo, e.g., choline acetyltransf erase or acetylcholinesterase with respect to motor neurons; or 
(4) decreased symptoms of neuron dysfunction in vivo. Such effects may be measured by 

10 any method known in the art. In preferred, non-limiting embodiments, increased survival of 
neurons may routinely be measured using a method set forth herein or otherwise known in the 
art, such as, for example, in Zhang et aL, Proc Natl Acad Sci USA 97:3637-42 (2000) or in 
Arakawa et aL, J. NeuroscL, iO:3507-15 (1990); increased sprouting of neurons may be 
detected by methods known in the art, such as, for example, the methods set forth in Pestronk 

15 et ah, Exp. NeuroL, 70:65-82 (1980), or Brown et aL, Ann. Rev. NeuroscL, 4:11-42 
(1981); increased production of neuron-associated molecules may be measured by bioassay, 
enzymatic assay, antibody binding, Northern blot assay, etc., using techniques known in the 
. art and depending on the molecule to be measured; and motor neuron dysfunction may be 
measured by assessing the physical manifestation of motor neuron disorder, e.g., weakness, 

20 motor neuron conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 
invention include, but are not limited to, disorders such as infarction, infection, exposure to 
toxin, trauma, surgical damage, degenerative disease or malignancy that may affect motor 
neurons as well as other components of the nervous system, as well as disorders that 

25 selectively affect neurons such as amyotrophic lateral sclerosis, and including, but not limited 
to, progressive spinal muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, 
infantile and juvenile muscular atrophy, progressive bulbar paralysis of childhood (Fazio- 
Londe syndrome), poliomyelitis and the post polio syndrome, and Hereditary Motorsensory 
Neuropathy (Charcot-Marie-Tooth Disease). 

30 Further, fusion proteins of the invention and/or polynucleotides encoding albumin 

fusion proteins of the invention may play a role in neuronal survival; synapse formation; 
conductance; neural differentiation, etc. Thus, compositions of the invention (including fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention) may be used to diagnose and/or treat or prevent diseases or disorders associated 

35 with these roles, including, but not limited to, learning and/or cognition disorders. The 
compositions of the invention may also be useful in the treatment or prevention of 
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neurodegenerative disease states and/or behavioural disorders. Such neurodegenerative 
disease states and/or behavioral disorders include, but are not limited to, Alzheimer's Disease, 
Parkinson's Disease, Huntington's Disease, Tourette Syndrome, schizophrenia, mania, 
dementia, paranoia, obsessive compulsive disorder, panic disorder, learning disabilities, 
5 ALS, psychoses, autism, and altered behaviors, including disorders in feeding, sleep 
patterns, balance, and perception. In addition, compositions of the invention may also play a 
role in the treatment, prevention and/or detection of developmental disorders associated with 
the developing embryo, or sexually-linked disorders. 

Additionally, fusion proteins of the invention and/or polynucleotides encoding 

10 albumin fusion proteins of the invention, may be useful in protecting neural cells from 
diseases, damage, disorders, or injury, associated with cerebrovascular disorders including, 
but not limited to, carotid artery diseases (e.g., carotid artery thrombosis, carotid stenosis, or 
Moyamoya Disease), cerebral amyloid angiopathy, cerebral aneurysm, cerebral anoxia, 
cerebral arteriosclerosis, cerebral arteriovenous malformations, cerebral artery diseases, 

15 cerebral embolism and thrombosis (e.g., carotid artery thrombosis, sinus thrombosis, or 
Wallenberg's Syndrome), cerebral hemorrhage (e.g., epidural or subdural hematoma, or 
subarachnoid hemorrhage), cerebral infarction, cerebral ischemia (e.g., transient cerebral 
ischemia. Subclavian Steal Syndrome, or vertebrobasilar insufficiency), vascular dementia 
(e.g., multi-infarct), leukomalacia, periventricular, and vascular headache (e.g., cluster 

20 headache or mi graines). 

In accordance with yet a further aspect of the present invention, there is provided a 
process for utilizing fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, for therapeutic purposes, for example, to stimulate 
neurological cell proliferation and/or differentiation. Therefore, fusion proteins of the 

25 invention and/or polynucleotides encoding albumin fusion proteins of the invention may be 
used to treat and/or detect neurologic diseases. Moreover, fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention, can be used as a 
marker or detector of a particular nervous system disease or disorder. 

Examples of neurologic diseases which can be treated or detected with fusion proteins 

30 of the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
include, brain diseases, such as metabolic brain diseases which includes phenylketonuria such 
as maternal phenylketonuria, pyruvate carboxylase deficiency, pyruvate dehydrogenase 
complex deficiency, Wernicke's Encephalopathy, brain edema, brain neoplasms such as 
cerebellar neoplasms which include infratentorial neoplasms, cerebral ventricle neoplasms 

35 such as choroid plexus neoplasms, hypothalamic neoplasms, supratentorial neoplasms, 
canavan disease, cerebellar diseases such as cerebellar ataxia which include spinocerebellar 
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degeneration such as ataxia telangiectasia, cerebellar dyssynergia, Friederich's Ataxia, 
Machado-Joseph Disease, olivopontocerebellar atrophy, cerebellar neoplasms such as 
infratentorial neoplasms, diffuse cerebral sclerosis such as encephalitis periaxialis, globoid 
cell leukodystrophy, metachromatic leukodystrophy and subacute sclerosing panencephalitis. 
5 Additional neiwologic diseases which can be treated or detected with fusion proteins of 

the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
include cerebrovascular disorders (such as carotid artery diseases which include carotid artery 
thrombosis, carotid stenosis and Moyamoya Disease), cerebral amyloid angiopathy, cerebral 
aneurysm, cerebral anoxia, cerebral arteriosclerosis, cerebral arteriovenous malformations, 

10 cerebral artery diseases, cerebral embolism and thrombosis such as carotid artery thrombosis, 
sinus thrombosis and Wallenberg's Syndrome, cerebral hemorrhage such as epidural 
hematoma, subdural hematoma and subarachnoid hemorrhage, cerebral infarction, cerebral 
ischemia such as transient cerebral ischemia. Subclavian Steal Syndrome and vertebrobasilar 
insufficiency, vascular dementia such as multi-infarct dementia, periventricular leukomalacia, 

15 vascular headache such as cluster headache and migraine. 

Additional neurologic diseases which can be treated or detected with fusion proteins of 
the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
include dementia such as AIDS Dementia Complex, presenile dementia such as Alzheimer's 
Disease and Creutzfeldt- Jakob Syndrome, senile dementia such as Alzheimer's Disease and 

20 progressive supranuclear palsy, vascular deiuentia such as multi-infarct dementia, encephalitis 
which include encephalitis periaxialis, viral encephalitis such as epidemic encephalitis, 
Japanese Encephalitis, St. Louis Encephalitis, tick-bome encephalitis and West Nile Fever, 
acute disseminated encephalomyelitis, meningoencephalitis such as uveomeningoencephalitic 
syndrome. Postencephalitic Parkinson Disease and subacute sclerosing panencephalitis, 

25 encephalomalacia such as periventricular leukomalacia, epilepsy such as generalized epilepsy 
which includes infantile spasms, absence epilepsy, myoclonic epilepsy which includes 
MERRF Syndrome, tonic-clonic epilepsy, partial epilepsy such as complex partial epilepsy, 
frontal lobe epilepsy and temporal lobe epilepsy, post^traumatic epilepsy, status epilepticus 
such as Epilepsia Partialis Continua, and Hallervorden-Spatz Syndrome. 

30 Additional neurologic diseases which can be treated or detected with fusion proteins of 

the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
include hydrocephalus such as Dandy-Walker Syndrome and normal pressure hydrocephalus, 
hypothalamic diseases such as hypothalamic neoplasms, cerebral malaria, narcolepsy which 
includes cataplexy, bulbar poliomyelitis, cerebri pseudotumor, Rett Syndrome, Reye's 

35 Syndrome, thalamic diseases, cerebral toxoplasmosis, intracranial tuberculoma and Zellweger 
Syndrome, central nervous system infections such as AIDS Dementia Complex, Brain 
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Abscess, subdural empyema, encephalomyelitis such as Equine Encephalomyelitis, 
Venezuelan Equine Encephalomyelitis, Necrotizing Hemorrhagic Encephalomyelitis, Visna, 
and cerebral malaria. 

Additional neurologic diseases which can be treated or detected with fusion proteins of 
5 the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
include meningitis such as arachnoiditis, aseptic meningtitis such as viral meningtitis which 
includes lymphocytic choriomeningitis, Bacterial meningtitis which includes Haemophilus 
Meningtitis, Listeria Meningtitis, Meningococcal Meningtitis such as Waterhouse- 
Friderichsen Syndrome, Pneumococcal Meningtitis and meningeal tuberculosis, fungal 

10 meningitis such as Cryptococcal Meningtitis, subdural effusion, meningoencephalitis such as 
uvemeningoencephalitic syndrome, myelitis such as transverse myelitis, neurosyphilis such 
as tabes dorsalis, poliomyelitis which includes bulbar poliomyelitis and postpoliomyelitis 
syndrome, prion diseases (such as Creutzfeldt-Jakob Syndrome, Bovine Spongiform 
Encephalopathy, Gerstmann-Straussler Syndrome, Kuru, Scrapie), and cerebral 

15 toxoplasmosis. 

Additional neurologic diseases which can be treated or detected with fusion proteins of 
the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
include central nervous system neoplasms such as brain neoplasms that include cerebellar 
neoplasms such as infratentorial neoplasms, cerebral ventricle neoplasms such as choroid 

20 plexus neoplasms, hypothalamic neoplasms and supratentorial neoplasms, meningeal 
neoplasms, spinal cord neoplasms which include epidural neoplasms, demyelinating diseases 
such as Canavan Diseases, diffuse cerebral sceloris which includes adrenoleukodystrophy, 
encephalitis periaxialis, globoid cell leukodystrophy, diffuse cerebral sclerosis such as 
metachromatic leukodystrophy, allergic encephalomyelitis, necrotizing hemorrhagic 

25 encephalomyelitis, progressive multifocal leukoencephalopathy, multiple sclerosis, central 
pontine myelinolysis, transverse myelitis, neuromyelitis optica, Scrapie, Swayback, Chronic 
Fatigue Syndrome, Visna, High Pressure Nervous Syndrome, Meningism, spinal cord 
diseases such as amyotonia congenita, amyotrophic lateral sclerosis, spinal muscular atrophy 
such as Werdnig-Hoffmann Disease, spinal cord compression, spinal cord neoplasms such as 

30 epidural neoplasms, syringomyelia. Tabes Dorsalis, Stiff-Man Syndrome, mental retardation 
such as Angelman Syndrome, Cri-du-Chat Syndrome, De Lange's Syndrome, Down 
Syndrome, Gangliosidoses such as gangliosidoses G(M1), Sandhoff Disease, Tay-Sachs 
Disease, Hartnup Disease, homocystinuria, Laurence-Moon- Biedl Syndrome, Lesch-Nyhan 
Syndrome, Maple Syrup Urine Disease, mucolipidosis such as fucosidosis, neuronal ceroid- 

35 lipofuscinosis, oculocerebrorenal syndrome, phenylketonuria such as maternal 
phenylketonuria, Prader-Willi Syndrome, Rett Syndrome, Rubinstein-Taybi Syndrome, 
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Tuberous Sclerosis, WAGR Syndrome, nervous system abnormalities such as 
holoprosencephaly, neural tube defects such as anencephaly which includes 
hydrangencephaly, Amold-Chairi Deformity, encephalocele, meningocele, 
meningomyelocele, spinal dysraphism such as spina bifida cystica and spina bifida occulta, 
5 Additional neurologic diseases which can be treated or detected with fusion proteins of 

the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
include hereditary motor and sensory neuropathies which include Charcot-Marie Disease, 
Hereditary optic atrophy, Refsum's Disease, hereditary spastic paraplegia, Werdnig- 
Hoffmann Disease, Hereditary Sensory and Autonomic Neuropathies such as Congenital 

10 Analgesia and Familial Dysautonomia, Neurologic manifestations (such as agnosia that 
include Gerstmann's Syndrome, Amnesia such as retrograde amnesia, apraxia, neurogenic 
bladder, cataplexy, communicative disorders such as hearing disorders that includes deafness, 
partial hearing loss, loudness recruitment and tinnitus, language disorders such as aphasia 
which include agraphia, anomia, broca aphasia, and Wernicke Aphasia, Dyslexia such as 

15 Acquired Dyslexia, language development disorders, speech disorders such as aphasia which 
includes anomia, broca aphasia and Wernicke Aphasia, articulation disorders, communicative 
disorders such as speech disorders which include dysarthria, echolalia, mutism and stuttering, 
voice disorders such as aphonia and hoarseness, decerebrate state, delirium, fascicuiation, 
hallucinations, meningism, movement disorders such as angelman syndrome, ataxia, 

20 athetosis, chorea, dystonia, hypokinesia, muscle hypotonia, myoclonus, tic, torticollis and 
tremor, muscle hypertonia such as muscle rigidity such as stiff-man syndrome, muscle 
spasticity, paralysis such as facial paralysis which includes Herpes Zoster Oticus, 
Gastroparesis, Hemiplegia, ophthalmoplegia such as diplopia, Duane's Syndrome, Horner's 
Syndrome, Chronic progressive external ophthalmoplegia such as Kearns Syndrome, Bulbar 

25 Paralysis, Tropical Spastic Paraparesis, Paraplegia such as Brown-Sequard Syndrome, 
quadriplegia, respiratory paralysis and vocal cord paralysis, paresis, phantom limb, taste 
disorders such as ageusia and dysgeusia, vision disorders such as amblyopia, blindness, 
color vision defects, diplopia, hemianopsia, scotoma and subnormal vision, sleep disorders 
such as hypersomnia which includes Kleine-Levin Syndrome, insomnia, and somnambulism, 

30 spasm such as trismus, unconsciousness such as coma, persistent vegetative state and 
syncope and vertigo, neuromuscular diseases such as amyotonia congenita, amyotrophic 
lateral sclerosis, Lambert-Eaton Myasthenic Syndrome, motor neuron disease, muscular 
atrophy such as spinal muscular atrophy, Charcot-Marie Disease and Werdnig-Hoffmann 
Disease, Postpoliomyelitis Syndrome, Muscular Dystrophy, Myasthenia Gravis, Myotonia 

35 Atrophica, Myotonia Confenita, Nemaline Myopathy, Familial Periodic Paralysis, Multiplex 
Paramyloclonus, Tropical Spastic Paraparesis and Stiff-Man Syndrome, peripheral nervous 
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system diseases such as acrodynia, amyloid neuropathies, autonomic nervous system 
diseases such as Adie's Syndrome, Barre-Lieou Syndrome, Familial Dysautonomia, 
Horner's Syndrome, Reflex Sympathetic Dystrophy and Shy-Drager Syndrome, Cranial 
Nerve Diseases such as Acoustic Nerve Diseases such as Acoustic Neuroma which includes 
5 Neurofibromatosis 2, Facial Nerve Diseases such as Facial Neuralgia,Melkersson-Rosenthal 
Syndrome, ocular motility disorders which includes amblyopia, nystagmus, oculomotor 
nerve paralysis, ophthalmoplegia such as Duane's Syndrome, Horner's Syndrome, Chronic 
Progressive External Ophthalmoplegia which includes Keams Syndrome, Strabismus such as 
Esotropia and Exotropia, Oculomotor Nerve Paralysis, Optic Nerve Diseases such as Optic 

10 Atrophy which includes Hereditary Optic Atrophy, Optic Disk Drusen, Optic Neuritis such as 
Neuromyelitis Optica, Papilledema, Trigenunal Neuralgia, Vocal Cord Paralysis, 
Demyelinating Diseases such as Neuromyelitis Optica and Swayback, and Diabetic 
neuropathies such as diabetic foot. 

Additional neurologic diseases which can be treated or detected with fusion proteins of 

15 the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
include nerve compression syndromes such as carpal timnel syndrome, tarsal tunnel 
syndrome, thoracic outlet syndrome such as cervical rib syndrome, ulnar nerve compression 
syndrome, neuralgia such as causalgia, cervico-brachial neuralgia, facial neuralgia and 
trigeminal neuralgia, neuritis such as experimental allergic neuritis, optic neuritis, 

20 polyneuritis, polyradiculoneuritis and radiculities such as polyradiculitis, hereditary motor and 
sensory neuropathies such as Charcot-Marie Disease, Hereditary Optic Atrophy, Refsum's 
Disease, Hereditary Spastic Paraplegia and Werdnig-Hoffmann Disease, Hereditary Sensory 
and Autonomic Neuropathies which include Congenital Analgesia and Familial 
Dysautonomia, POEMS Syndrome, Sciatica, Gustatory Sweating and Tetany). 

25 

Endocrine Disorders 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, may be used to treat, prevent, diagnose, and/or prognose 
30 disorders and/or diseases related to hormone imbalance, and/or disorders or diseases of the 
endocrine system. 

Hormones secreted by the glands of the endocrine system control physical growth, 
sexual function, metabolism, and other functions. Disorders may be classified in two ways: 
disturbances in the production of hormones, and the inability of tissues to respond to 
35 hormones. The etiology of these hormone imbalance or endocrine system diseases, disorders 
or conditions may be genetic, somatic, such as cancer and some autoimmune diseases, 
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acquired (e.g., by chemotherapy, injury or toxins), or infectious. Moreover, fusion proteins 
of the invention and/or polynucleotides encoding albuniin fusion proteins of the invention can 
be used as a marker or detector of a particular disease or disorder related to the endocrine 
system and/or hormone imbalance. 
5 Endocrine system and/or hormone imbalance and/or diseases encompass disorders of 

uterine motility including, but not limited to: complications with pregnancy and labor (e.g., 
pre-term labor, po&t-term pregnancy, spontaneous abortion, and slow or stopped labor); and 
disorders and/or diseases of the menstrual cycle (e.g., dysmenorrhea and endometriosis). 

Endocrine system and/or hormone imbalance disorders and/or diseases include 

10 disorders and/or diseases of the pancreas, such as, for example, diabetes mellitus, diabetes 
insipidus, congenital pancreatic agenesis, pheochromocytoma—islet cell tumor syndrome; 
disorders and/or diseases of the adrenal glands such as, for example, Addison's Disease, 
corticosteroid deficiency, viriUzing disease, hirsutism, Cushing's Syndrome, 
hyperaldosteronism, pheochromocytoma; disorders and/or diseases of the pituitary gland, 

15 such as, for example, hyperpituitarism, hypopituitarism, pituitary dwarfism, pituitary 
adenoma, panhypopituitarism, acromegaly, gigantism; disorders and/or diseases of the 
thyroid, including but not limited to, hyperthyroidism, hypothyroidism, Plummer^s disease. 
Graves' disease (toxic diffuse goiter), toxic nodular goiter, thyroiditis (Hashimoto's 
thyroiditis, subacute granulomatous thyroiditis, and silent lymphocytic thyroiditis), Pendred's 

20 syndrome, myxedema, cretinism, thyrotoxicosis, thyroid hormone coupling defect, thymic 
aplasia, Hurthle cell tumours of the thyroid, thyroid cancer, thyroid carcinoma. Medullary 
thyroid carcinoma; disorders and/or diseases of the parathyroid, such as, for example, 
hyperparathyroidism, hypoparathyroidism; disorders and/or diseases of the hypothalamus. 

In addition, endocrine system and/or hormone imbalance disorders and/or diseases 

25 may also include disorders and/or diseases of the testes or ovaries, including cancer. Other 
disorders and/or diseases of the testes or ovaries further include, for example, ovarian cancer, 
polycystic ovary syndrome, KJiinefelter's syndrome, vanishing testes syndrome (bilateral 
anorchia), congenital absence of Leydig^s cells, cryptorchidism, Noonan's syndrome, 
myotonic dystrophy, capillary haemangioma of the testis (benign), neoplasias of the testis and 

30 neo-testis. 

Moreover, endocrine system and/or hormone imbalance disorders and/or diseases may 
also include disorders and/or diseases such as, for example, polyglandular deficiency 
syndromes, pheochromocytoma, neuroblastoma, multiple Endocrine neoplasia, and disorders 
and/or cancers of endocrine tissues. 
35 In another embodiment, albumin fusion proteins of the invention and/or 

polynucleotides encoding albumin fusion proteins of the invention, may be used to diagnose, 
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prognose, prevent, and/or treat endocrine diseases and/or disorders associated with the 
tissue(s) in which the Therapeutic protein corresponding to the Tlierapeutic protein portion of 
the albumin protein of the invention is expressed, 

5 Reproductive System Disorders 

The albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may be used for the diagnosis, treatment, or prevention of 
diseases and/or disorders of the reproductive system. Reproductive system disorders that can 
be treated by the compositions of the invention, include, but are not limited to, reproductive 
10 system injuries, infections, neoplastic disorders, congenital defects, and diseases or disorders 
which result in infertility, complications with pregnancy, labor, or parturition, and postpartum 
difficulties. 

Reproductive system disorders and/or diseases include diseases and/or disorders of 
the testes, including testicular atrophy, testicular feminization, cryptorchism (unilateral and 

15 bilateral), anorchia, ectopic testis, epididymitis and orchitis (typically resulting from infections 
such as, for example, gonorrhea, mumps, tuberculosis, and syphilis), testicular torsion, 
vasitis nodosa, germ cell tumors (e.g., seminomas, embryonal cell carcinomas, 
teratocarcinomas, choriocarcinomas, yolk sac tumors, and teratomas), stromal tumors (e.g., 
Leydig cell tumors), hydrocele, hematocele, varicocele, spermatocele, inguinal hernia, and 

20 disorders of sperm production (e.g., immotile cilia syndrome, aspermia, asthenozoospermia, 
azoospermia, oligospermia, and teratozoospermia). 

Reproductive system disorders also include disorders of the prostate gland, such as 
acute non-bacterial prostatitis, chronic non-bacterial prostatitis, acute bacterial prostatitis, 
chronic bacterial prostatitis, prostatodystonia, prostatosis, granulomatous prostatitis, 

25 malacoplakia, benign prostatic hypertrophy or hyperplasia, and prostate neoplastic disorders, 
including adenocarcinomas, transitional cell carcinomas, ductal carcinomas, and squamous 
cell carcinomas. 

Additionally, the compositions of the invention may be useful in the diagnosis, 
treatment, and/or prevention of disorders or diseases of the penis and urethra, including 

30 inflammatory disorders, such as balanoposthitis, balanitis xerotica obliterans, phimosis, 
paraphimosis, syphilis, herpes simplex virus, gonorrhea, non-gonococcal urethritis, 
chlamydia, mycoplasma, trichomonas, HIV, AIDS, Reiter's syndrome, condyloma 
acuminatum, condyloma latum, and pearly penile papules; urethral abnormalities, such as 
hypospadias, epispadias, and phimosis; premalignant lesions, including Erythroplasia of 

35 Queyrat, Bowen's disease, Bowenoid paplosis, giant condyloma of Buscke-Lowenstein, and 
varrucous carcinoma; penile cancers, including squamous cell carcinomas, carcinoma in situ, 
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verrucous carcinoma, and disseminated penile carcinoma; urethral neoplastic disorders, 
including penile urethral carcinoma, bulbomembranous urethral carcinoma, and prostatic 
urethral carcinoma; and erectile disorders, such as priapism, Peyronie's disease, erectile 
dysfunction, and impotence. 
5 Moreover, diseases and/or disorders of the vas deferens include vasculititis and 

CBAVD (congenital bilateral absence of the vas deferens); additionally, the albumin fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of tiie 
invention maty be used in the diagnosis, treatment, and/or prevention of diseases and/or 
disorders of the seminal vesicles, including hydatid disease, congenital chloride diarrhea, and 

10 polycystic kidney disease. 

Other disorders and/or diseases of the male reproductive system include, for example, 
Klinefelter^s syndrome, Young's syndrome, premature ejaculation, diabetes mellitus, cystic 
J fibrosis, Kartagener's syndrome, high fever, multiple sclerosis, and gynecomastia. 

Further, the polynucleotides, fusion proteins of the invention and/or polynucleotides 
' 15 encoding albumin fusion proteins of the invention may be used in the diagnosis, treatment, 
and/or prevention of diseases and/or disorders of tiie vagina and vulva, including bacterial 
vaginosis, Candida vaginitis, herpes simplex virus, chancroid, granuloma inguinale, 
lymphogranuloma venereum, scabies, human papillomavirus, vaginal trauma, vulvar trauma, 
adenosis, chlamydia vaginitis, gonorrhea, trichomonas vaginitis, condyloma acuminatum, 

20 syphilis, molluscum contagiosum, atrophic vaginitis, Paget'^s disease, lichen sclerosus, lichen 
planus, vulvodynia, toxic shock syndrome, vaginismus, vulvovaginitis, vulvar vestibulitis, 
and neoplastic disorders, such as squamous cell hyperplasia, clear cell carcinoma, basal cell 
carcinoma, melanomas, cancer of Bartholin's gland, and vulvar intraepithelial neoplasia. 

Disorders and/or diseases of the uterus include dysmenorrhea, retroverted uterus, 

25 endometriosis, fibroids, adenomyosis, anovulatory bleeding, amenorrhea. Gushing' s 
syndrome, hydatidiform moles, Asherman's syndrome, premature menopause, precocious 
puberty, uterine polyps, dysfunctional uterine bleeding (e.g., due to aberrant hormonal 
signals), and neoplastic disorders, such as adenocarcinomas, keiomyosarcomas, and 
sarcomas. Additionally, the albumin fusion proteins of the invention and/or polynucleotides 

30 encoding albumin fusion proteins of the invention may be useful as a marker or detector of, as 
well as in the diagnosis, treatment, and/or prevention of congenital uterine abnormalities, such 
as bicomuate uterus, septate uterus, simple unicomuate uterus, imicomuate uterus with a 
noncavitary rudimentary horn, unicomuate uterus with a non-communicating cavitary 
rudimentary hom, unicomuate uterus with a communicating cavitary horn, arcuate uterus, 

35 uterine didelfus, and T-shaped utems. 

Ovarian diseases and/or disorders include anovulation, polycystic ovary syndrome 
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(Stein-Leventhal syndrome), ovarian cysts, ovarian hypofunction, ovarian insensitivity to 
gonadotropins, ovarian overproduction of androgens, right ovarian vein syndrome, 
amenorrhea, hirutisra, and ovarian cancer (including, but not limited to, primary and 
secondary cancerous growth, Sertoli-Leydig tumors, endometriod carcinoma of the ovary, 
5 ovarian papillary serous adenocarcinoma, ovarian mucinous adenocarcinoma, and Ovarian 
Krukenberg tumors). 

Cervical diseases and/or disorders include cervicitis, chronic cervicitis, mucopurulent 
cervicitis, cervical dysplasia, cervical polyps, Nabothian cysts, cervical erosion, cervical 
incompetence, and cervical neoplasms (including, for example, cervical carcinoma, squamous 
10 metaplasia, squamous cell carcinoma, adenosquamous cell neoplasia, and columnar cell 
neoplasia). 

Additionally, diseases and/or disorders of the reproductive system include disorders . 
and/or diseases of pregnancy, including miscarriage and stillbirth, such as early abortion, late 
abortion, spontaneous abortion, induced abortion, therapeutic abortion, threatened abortion, 

1 5 missed abortion, incomplete abortion, complete abortion, habitual abortion, missed abortion, 
and septic abortion; ectopic pregnancy, anemia, Rh incompatibility, vaginal bleeding during 
pregnancy, gestational diabetes, intrauterine growth retardation, polyhydramnios, HELLP 
syndrome, abruptio placentae, placenta previa, hyperemesis, preeclampsia, eclampsia, herpes 
gestationis, and urticaria of pregnancy. Additionally, the albumin fusion proteins of the 

20 invention and/or polynucleotides encoding albumin fusion proteins of the invention may be 
used in the diagnosis, treatment, and/or prevention of diseases that can complicate pregnancy, 
including heart disease, heart failure, rheumatic heart disease, congenital heart disease, mitral 
valve prolapse, high blood pressure, anemia, kidney disease, infectious disease (e.g., rubella, 
cytomegalovirus, toxoplasmosis, infectious hepatitis, chlamydia, HIV, AIDS, and genital 

25 herpes), diabetes mellitus. Graves' disease, thyroiditis, hypothyroidism, Hashimoto's 
thyroiditis, chronic active hepatitis, cirrhosis of the liver, primary biliary cirrhosis, asthma, 
systemic lupus eryematosis, rheumatoid arthritis, myasthenia gravis, idiopathic 
thrombocytopenic purpura, appendicitis, ovarian cysts, gallbladder disorders,and obstmction 
of the intestine. 

30 Complications associated with labor and parturition include premature mpture of the 

membranes, pre-term labor, post-term pregnancy, postmaturity, labor that progresses too 
slowly, fetal distress (e.g., abnormal heart rate (fetal or matemal), breathing problems, and 
abnormal fetal position), shoulder dystocia, prolapsed umbilical cord, amniotic fluid 
embolism, and aberrant uterine bleeding. 

35 Further, diseases and/or disorders of the postdelivery period, including endometritis, 

myometritis, parametritis, peritonitis, pelvic thrombophlebitis, pulmonary embolism, 
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endotoxemia, pyelonephritis, saphenous thrombophlebitis, mastitis, cystitis, postpartum 
hemorrhage, and inverted uterus. 

Other disorders and/or diseases of the female reproductive system tiiat may be 
diagnosed, treated; and/or prevented by the albumin fusion proteins of the invention and/or 
5 polynucleotides encoding albumin fusion proteins of the invention include, for example. 
Turner's syndrome, pseudohermaphroditism, premenstrual syndrome, pelvic inflammatory 
disease, pelvic congestion (vascular engorgement), frigidity, anorgasmia, dyspareunia, 
ruptured fallopian tube, and Mittelschmerz. 

10 

Infectious Disease 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention can be used to treat or detect infectious agents. For example, 
by increasing the immune response, particularly increasing the proliferation and differentiation 

15 of B and/or T cells, infectious diseases may be treated. The itmnune response may be 
increased by either enhancing an existing inunune response, or by initiating a new immune 
response. Altematively, fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention may also directly inhibit the infectious agent, without 
necessarily eliciting an immune response. 
. 20 Vimses are one example of an infectious agent that can cause disease or symptoms 

that can be treated or detected by albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention. Examples of viruses, 
include, but are not limited to Examples of viruses, include, but are not limited to the 
following DNA and RNA viruses and viral famiUes: Arbovirus, Adenoviridae, Arenaviridae, 

25 Arterivirus, Birnaviridae, Bunyaviridae, Caliciviridae, Circoviridae, Coronaviridae, Dengue, 
EBV, HIV, Flaviviridae, Hepadnaviridae (Hepatitis), Herpesviridae (such as. 
Cytomegalovirus, Herpes Simplex, Herpes Zoster), Mononegavirus (e.g., Paramyxoviridae, 
Morbilli virus, Rhabdoviridae), Orthomyxoviridae (e.g., Influenza A, Influenza B, and 
parainfluenza), Papiloma virus, Papovaviridae, Parvoviridae, Picomaviridae, Poxviridae 

30 (such as Smallpox or Vaccinia), Reoviridae (e.g., Rotavirus), Retroviridae (HTLV-I, HTLV- 
11, Lenti virus), and Togaviridae (e.g., Rubi virus). Viruses falling within these families can 
cause a variety of diseases or symptoms, including, but not limited to: arthritis, bronchiollitis, 
respiratory syncytial virus, encephalitis, eye infections (e.g., conjunctivitis, keratitis), chronic 
fatigue syndrome, hepatitis (A, B, C, E, Chronic Active, Delta), Japanese B encephalitis, 

35 Junin, Chikungunya, Rift Valley fever, yellow fever, meningitis, opportunistic infections 
(e.g., AIDS), pneumonia, Burkitt's Lymphoma, chickenpox, hemorrhagic fever, Measles, 
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Mumps, Parainfluenza, Rabies, the common cold. Polio, leukemia. Rubella, sexually 
transmitted diseases, skin diseases (e.g., Kaposi's, warts), and viremia. Albumin fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention, can be used to treat or detect any of these symptoms or diseases. In specific 
5 embodiments, fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention are used to treat: meningitis. Dengue, EBV, and/or hepatitis 
(e.g., hepatitis B). In an additional specific embodiment fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention are used to treat 
patients nonresponsive to one or more other commercially available hepatitis vaccines. In a 

10 further specific embodiment fusion proteins of tlie invention and/or polynucleotides encoding 
albumin fusion proteins of the invention are used to treat AIDS. 

Similarly, bacterial and fungal agents that can cause disease or symptoms and that can 
be treated or detected by albumin fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention include, but not liinited to, the following 

1 5 Gram-Negative and Gram-positive bacteria, bacterial families, and fungi: Actinomyces (e.g., 
Norcardia), Acinetobacter, Cryptococcus neoformans, Aspergillus, Bacillaceae (e.g.. Bacillus 
anthrasis), Bacteroides (e,g,,BacteroidesjragiUs), Blastomycosis, Bordetella, Borrelia (e.g., 
Borrelia burgdorferi). Brucella, Candidia, Campylobacter, Chlamydia, Clostridium (e.g., 
Clostridium botulinum; Clostridium dificile^ Clostridium perfringenSy Clostridium tetaru\ 

20 CoccidioideSi Corynebacterium (e.g., Corynebacterium diptheriae\ Cryptococcus, 
Dermatocycoses, E, coli (e.g., Enterotoxigenic £. coli and Enterohemorrhagic E. coli\ 
Enterobacter (e.g. Enterobacter aerogenes), Enterobacteriaceae (Klebsiella, Salmonella (e.g., 
Salmonella typhis Salmonella enteritidis. Salmonella typhi), Serratia, Yersinia, Shigella), 
Erysipelothrix, Haemophilus (e.g., Haemophilus influenza type B), Helicobacter, Legionella 

25 (e.g., Legionella pneumophila)^ Leptospira, Listeria (e.g.. Listeria monocytogenes)^ 
Mycoplasma, Mycobacterium (e.g., Mycobacterium leprae and Mycobacterium tuberculosis) , 
Vibrio (e.g.. Vibrio cholerae), Neisseriaceae (e.g.. Neisseria gonorrhea. Neisseria 
meningitidis), Pasteurellacea, Proteus, Pseudomonas (e.g., Pseudomonas aeruginosa), 
Rickettsiaceae, Spirochetes (e.g., Treponema spp., Leptospira spp., Borrelia spp.). Shigella 

30 spp.. Staphylococcus (e.g.. Staphylococcus aureus), Meningiococcus, Pneumococcus and 
Streptococcus (e.g.. Streptococcus pneumoniae and Groups A, B, and C Streptococci), and 
Ureaplasmas. These bacterial, parasitic, and fungal famiUes can cause diseases or symptoms, 
including, but not limited to: antibiotic-resistant infections, bacteremia, endocarditis, 
septicemia, eye infections (e.g., conjunctivitis), uveitis, tuberculosis, gingivitis, bacterial 

35 diarrhea, opportunistic infections (e.g., AIDS related infections), paronychia, prosthesis- 
related infections, dental caries, Reiter's Disease, respiratory tract infections, such as 
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Whooping Cough or Empyema, sepsis, Lyme Disease, Cat-Scratch Disease, dysentery, 
paratyphoid fever, food poisoning, Legionella disease, chronic and acute inflammation, 
erythema, yeast infections, typhoid, pneumonia, gonorrhea, meningitis (e.g., mengitis types 
A and B), chlamydia, syphillis, diphtheria, leprosy, brucellosis, peptic ulcers, anthrax, 
5 spontaneous abortions, birth defects, pneumonia, lung infections, ear infections, deafness, 
blindness, lethargy, malaise, vomiting, chronic diarrhea, Crohn's disease, colitis, vaginosis, 
sterility, pelvic inflammatory diseases, candidiasis, paratuberculosis, tuberculosis, lupus, 
botulism, gangrene, tetanus, impetigo, Rheuraatic Fever, Scarlet Fever, sexually transmitted 
diseases, skin diseases (e.g., cellulitis, dermatocycoses), toxemia, urinary tract infections, 

10 wound infections, noscomial infections. Albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention, can be used to treat or 
detect any of these symptoms or diseases. In specific embodiments, fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention are used 
to treat: tetanus, diptheria, botulism, and/or meningitis type B. 

15 Moreover, parasitic agents causing disease or symptoms that can be treated, 

prevented, and/or diagnosed by fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention include, but not limited to, the following 
families or class: Amebiasis, Babesiosis, Coccidiosis, Cryptosporidiosis, Dientamoebiasis, 
Dourine, Ectoparasitic, Giardias, Helminthiasis, Leishmaniasis, Schistisoma, Theileriasis, 

20 Toxoplasmosis, Trypanosomiasis, and Trichomonas and Sporozoans (e.g., Plasmodium 
virax, Plasmodium falciparium, Plasmodium malariae and Plasmodium ovale). These 
parasites can cause a variety of diseases or symptoms, including, but not limited to: Scabies, 
Trombiculiasis, eye infections, intestinal disease (e.g., dysentery, giardiasis), liver disease, 
lung disease, opportunistic infections (e.g., AIDS related), malaria, pregnancy complications, 

25 and toxoplasmosis. Albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, can be used to treat, prevent, and/or diagnose any of 
these symptoms or diseases. In specific embodiments, fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used to treat, prevent, 
and/or diagnose malaria. 

30 Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 

fusion proteins of the invention could either be by administering an effective amount of an 
albumin fusion protein of the invnetion to the patient, or by removing cells from the patient, 
supplying the cells with a polynucleotide of the present invention, and returning the 
engineered cells to the patient (ex vivo therapy). Moreover, the albumin fusion proteins of 

35 the invention and/or polynucleotides encoding albumin fusion proteins of the invention can be 
used as an antigen in a vaccine to raise an immune response against infectious disease. 
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Regeneration 

I, 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention can be used to differentiate, proliferate, and attract ceils, 
5 leading to the regeneration of tissues. (See, Science 276:59-87 (1997)). The regeneration of 
tissues could be used to repair, replace, or protect tissue damaged by congenital defects, 
trauma (wounds, burns, incisions, or ulcers), age, disease (e.g. osteoporosis, osteocarthritis, 
periodontal disease, liver failure), surgery, including cosmetic plastic surgery, fibrosis, 
repeifusion injury, or systemic cytokine damage. 

10 Tissues that could be regenerated using the present invention include organs (e.g., 

pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal or cardiac), 
vasculature (including vascular and lymphatics), nervous, hematopoietic, and skeletal (bone, 
cartilage, tendon, and ligament) tissue. Preferably, regeneration occurs without or decreased 
scarring. Regeneration also may include angiogenesis. 

15 Moreover, fusion proteins of the invention and/or polynucleotides encoding albumin 

fusion proteins of the invention, may increase regeneration of tissues difficult to heal. For 
example, increased tendon/ligament regeneration would quicken recovery time after damage. 
Albumin fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
proteins of the invention could also be used prophylactically in an effort to avoid damage. 

20 Specific diseases that could be treated include of tendinitis, carpal tunnel syndrome, and other 
tendon or ligament defects. A further example of tissue regeneration of non-healing wounds 
includes pressure ulcers, ulcers associated with vascular insufficiency, surgical, and traumatic 
wounds. 

Similarly, nerve and brain tissue could also be regenerated by using fusion proteins of 
25 the invention and/or polynucleotides encoding albumin fusion proteins of the invention, to 
proliferate and differentiate nerve cells. Diseases that could be treated using this method 
include central and peripheral nervous system diseases, neuropathies, or mechanical and 
traumatic disorders (e.g., spinal cord disorders, head trauma, cerebrovascular disease, and 
stoke). Specifically, diseases associated with peripheral nerve injuries, peripheral neuropathy 
30 (e.g., resulting from chemotherapy or other medical therapies), locaUzed neuropathies, and 
central nervous system diseases (e.g., Alzheimer's disease, Parkinson's disease, 
Huntington's disease, amyotrophic lateral sclerosis, and Shy-Drager syndrome), could all be 
treated using the albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention. 

35 
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Gastrointestinal Disorders 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, may be used to treat, prevent, diagnose, and/or prognose 
gastrointestinal disorders, including inflammatory diseases and/or conditions, infections, 
5 cancers (e.g., intestinal neoplasms (carcinoid tumor of the small intestine, non-Hodgkin's 
lymphoma of the small intestine, small bowl lymphoma)), and ulcers, such as peptic ulcers. 

Gastrointestinal disorders include dysphagia, odynophagia, inflammation of the 
esophagus, peptic esophagitis, gastric reflux, submucosal fibrosis and stricturing, Mallory- 
Weiss lesions, leiomyomas, lipomas, epidermal cancers, adeoncarcinomas, gastric ittention 

10 disorders, gastroenteritis, gastric atrophy, gastric/stomach cancers, polyps of the stomach, 
autoimmune disorders such as pernicious anemia, pyloric stenosis, gastritis (bacterial, viral, 
eosinophilic, stress-induced, chronic erosive, atrophic, plasma cell, and Menetrier's), and 
peritoneal diseases (e.g., chyloperioneum, hemoperitoneum, mesenteric cyst, mesenteric 
lymphadenitis, mesenteric vascular occlusion, panniculitis, neoplasms, peritonitis, 

15 pneumoperitoneum, bubphrenic abscess,). 

Gastrointestinal disorders also include disorders associated with the small intestine, 
such as malabsorption syndromes, distension, irritable bowel syndrome, sugar intolerance, 
celiac disease, duodenal ulcers, duodenitis, tropical sprue, Whipple's disease, intestinal 
lymphangiectasia, Crohn's disease, appendicitis, obstructions of the ileum, Meckel's 

20 diverticulmn, multiple diverticula, failure of complete rotation of the small and large intestine, 
lymphoma, and bacterial and parasitic diseases (such as Traveler's diarrhea, typhoid and 
paratyphoid, cholera, infection by Roundworms (Ascariasis lumbricoides\ Hookworms 
(Ancylostoma duodenale\ Threadworms (Enterobim vermicularis\ Tapeworms (Taenia 
saginata, Echinococcus granulosus^ Diphyllobothrium spp., and T. solium), 

25 Liver diseases and/or disorders include intrahepatic cholestasis (alagille syndrome, 

biliary liver cirrhosis), fatty liver (alcoholic fatty liver, reye syndrome), hepatic vein 
thrombosis, hepatolentricular degeneration, hepatomegaly, hepatopulmonary syndrome, 
hepatorenal syndrome, portal hypertension (esophageal and gastric varices), liver abscess 
(amebic liver abscess), liver cirrhosis (alcoholic, biliary and experimental), alcoholic liver 
' 30 diseases (fatty liver, hepatitis, cirrhosis), parasitic (hepatic echinococcosis, fascioliasis, 
amebic liver abscess), jaundice (hemolytic, hepatocellular, and cholestatic), cholestasis, portal 
hypertension, liver enlargement, ascites, hepatitis (alcoholic hepatitis, animal hepatitis, 
chronic hepatitis (autoimmune, hepatitis B, hepatitis C, hepatitis D, drug induced), toxic 
hepatitis, viral human hepatitis (hepatitis A, hepatitis B, hepatitis C, hepatitis D, hepatitis E), 

35 Wilson's disease, granulomatous hepatitis, secondary biliary cirrhosis, hepatic 
encephalopathy, portal hypertension, varices, hepatic encephalopathy, primary biliary 
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cirrhosis, primary sclerosing cholangitis, hepatocellular adenoma, hemangiomas, bile stones, 
liver failure (hepatic encephalopathy, acute liver failure), and Uver neoplasms 
(angiomyolipoma, calcified liver metastases, cystic liver metastases, epithelial tumors, 
fibrolamellar hepatocarcinoma, focal nodular hyperplasia, hepatic adenoma, hepatobiliary 
5 cystadenoma, hepatoblastoma, hepatocellular carcinoma, hepatoma, liver cancer, liver 
hemangioendothelioma, mesenchymal hamartoma, mesenchymal tumors of liver, nodular 
regenerative hyperplasia, benign liver tumors (Hepatic cysts [Simple cysts, Polycystic hver 
disease. Hepatobiliary cystadenoma, Choledochal cyst], Mesenchymal tumors [Mesenchymal 
hamartoma. Infantile hemangioendothelioma. Hemangioma, Peliosis hepatis. Lipomas, 

10 Inflammatory pseudotumor, Miscellaneous], Epithelial tumors [Bile duct epitheUum (Bile duct 
hamartoma, Bile duct adenoma), Hepatocyte (Adenoma, Focal nodular hyperplasia, Nodular 
regenerative hyperplasia)], malignant liver tumors [hepatocellular, hepatoblastoma, 
hepatocellular carcinoma, cholangiocellular, cholangiocarcinoma, cystadenocarcinoma, 
tumors of blood vessels, angiosarcoma, Karposi's sarcoma, hemangioendothelioma, other 

15 tumors, embryonal sarcoma, fibrosarcoma, leiomyosarcoma, rhabdomyosarcoma, 
carcinosarcoma, teratoma, carcinoid, squamous carcinoma, primary lymphoma]), peliosis 
hepatis, erythrohepatic porphyria, hepatic porphyria (acute intermittent porphyria, porphyria 
cutanea tarda), Zellweger syndrome). 

Pancreatic diseases and/or disorders include acute pancreatitis, chronic pancFeatitis 

20 (acute necrotizing pancreatitis, alcoholic pancreatitis), neoplasms (adenocarcinoma of the 
pancreas, cystadenocarcinoma, insulinoma, gastrinoma, and glucagonoma, cystic neoplasms, 
islet-cell tumors, pancreoblastoma), and other pancreatic diseases (e.g., cystic fibrosis, cyst 
(pancreatic pseudocyst, pancreatic fistula, insufficiency)). 

Gallbladder diseases include gallstones (cholehthiasis and choledocholithiasis), 

25 postcholecystectomy syndrome, diverticulosis of the gallbladder, acute cholecystitis, chronic 
cholecystitis, bile duct tumors, and mucocele. 

Diseases and/or disorders of the large intestine include antibiotic-associated colitis, 
diverticulitis, ulcerative colitis, acquired megacolon, abscesses, fungal and bacterial 
infections, anorectal disorders (e.g., fissures, hemorrhoids), colonic diseases (coUtis, colonic 

30 neoplasms [colon cancer, adenomatous colon polyps (e.g., villous adenoma), colon 
carcinoma, colorectal cancer], colonic diverticulitis, colonic diverticulosis, megacolon 
[Hirschsprung disease, toxic megacolon]; sigmoid diseases [proctocolitis, sigmoin 
neoplasms]), constipation, Crohn's disease, diarrhea (infantile diarrhea, dysentery), duodenal 
diseases (duodenal neoplasms, duodenal obstruction, duodenal ulcer, duodenitis), enteritis 

35 (enterocolitis), HIV enteropathy, ileal diseases (ileal neoplasms, ileitis), immunoproliferative 
small intestinal disease, inflammatory bowel disease (ulcerative colitis, Crohn's disease). 
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intestinal atresia, parasitic diseases (anisakiasis, balantidiasis, blastocystis infections, 
cryptosporidiosis, dientamoebiasis, amebic dysentery, giardiasis), intestinal fistula (rectal 
fistula), intestinal neoplasms (cecal neoplasms, colonic neoplasms, duodenal neoplasms, ileal 
neoplasms, intestinal polyps, jejunal neoplasms, rectal neoplasms), intestinal obstruction 
5 (afferent loop syndrome, duodenal obstruction, impacted feces, intestinal pseudo-obstruction 
[cecal volvulus], intussusception), intestinal perforation, intestinal polyps (colonic polyps, 
gardner syndrome, peutz-jeghers syndrome), jejunal diseases (jejunal neoplasms), 
malabsorption syndromes (blind loop syndrome, celiac disease, lactose intolerance, short 
bowl syndrome, tropical sprue, Whipple's disease), mesenteric vascular occlusion, 

10 pneumatosis cystoides intestinalis, protein-losing enteropathies (intestinal lymphagiectasis), 
rectal diseases (anus diseases, fecal incontinence, hemorrhoids, proctitis, rectal fistula, rectal 
prolapse, rectocele), peptic ulcer (duodenal ulcer, peptic esophagitis, hemorrhage, 
perforation, stomach ulcer, ZoUinger-EUison syndrome), postgastrectomy syndromes 
(dumping syndrome), stomach diseases (e.g., achlorhydria, duodenogastric reflux (bile 

IS reflux), gastric antral vascular ectasia, gastric fistula, gastric outiet obstruction, gastritis 
(atrophic or hypertrophic), gastroparesis, stomach dilatation, stomach diverticulum, stomach 
neoplasms (gastric cancer, gastric polyps, gastric adenocarcinoma, hyperplastic gastric 
polyp), stomach rupture, stomach ulcer, stomach volvulus), tuberculosis, visceroptosis, 
vomiting (e.g., hematemesis, hyperemesis gravidarum, postoperative nausea and vomiting) 

20 and hemorrhagic colitis. 

Further diseases and/or disorders of the gastrointestinal system include biliary tract 
diseases, such as, gastroschisis, fistula (e.g., biliary fistula, esophageal fistula, gastric 
fistula, intestinal fistula, pancreatic fistula), neoplasms (e.g., biliaiy tract neoplasms, 
esophageal neoplasms, such as adenocarcinoma of the esophagus, esophageal squamous cell 

25 carcinoma, gastrointestinal neoplasms, pancreatic neoplasms, such as adenocarcinoma of the 
pancreas, mucinous cystic neoplasm of the pancreas, pancreatic cystic neoplasms, 
pancreatoblastoma, and peritoneal neoplasms), esophageal disease (e.g., bullous diseases, 
candidiasis, glycogenic acanthosis, ulceration, barrett esophagus varices, atresia, cyst, 
diverticulum (e.g., Zenker's diverticulum), fistula (e.g., tracheoesophageal fistula), motility 

30 disorders (e.g., CREST syndrome, deglutition disorders, achalasia, spasm, gastroesophageal 
reflux), neoplasms, perforation (e.g., Boerhaave syndrome, Mallory-Weiss syndrome), 
stenosis, esophagitis, diaphragmatic hernia (e.g., hiatal hernia); gastrointestinal diseases, 
such as, gastroenteritis (e.g., cholera morbus, norwalk virus infection), hemorrhage (e.g., 
hematemesis, melena, peptic ulcer hemorrhage), stomach neoplasms (gastric cancer, gastric 

35 polyps, gastric adenocarcinoma, stomach cancer)), hernia (e.g., congenital diaphragmatic 
hernia, femoral hernia, inguinal hemia, obturator hernia, umbilical hernia, ventral hernia), and 
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intestinal diseases (e.g., cecal diseases (appendicitis, cecal neoplasms)). 
Chemotaxis 

5 Albunun fusion proteins of the invention and/or polynucleotides encoding albumin 

fusion proteins of the invention may have chemotaxis activity. A chemotaxic molecule; attracts 
or mobilizes cells (e.g., monocytes, fibroblasts, neutrophils, T-cells, mast cells, eosinophils, 
epithelial and/or endothelial cells) to a particular site in the body, such as inflanimation, 
infection, or site of hyperprolif eration. The mobilized cells can then fight off and/or heal the 

1 0 particular trauma or abnormality. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may increase chemotaxic activity of particular cells. These 
chemotactic molecules can then be used to treat inflammation, infection, hyperproliferative 
disorders, or any immune system disorder by increasing the number of cells targeted to a 

15 particular location in the body. For example, chemotaxic molecules can be used to treat 
wounds and other trauma to tissues by attracting immune cells to the injured location. 
Chemotactic molecules of the present invention can also attract fibroblasts, which can be used 
to treat wounds. 

It is also contemplated that fusion proteins of the invention and/or polynucleotides 
20 encoding albumin fusion proteins of the invention may inhibit chemotactic activity. These 
molecules could also be used to treat disorders. Thus, fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention could be used as an 
inhibitor of chemotaxis. 

25 Binding Activity 

Albumin fusion proteins of the invention may be used to screen for molecules that 
bind to the Therapeutic protein portion of the fusion protein or for molecules to which the 
Therapeutic protein portion of the fusion protein binds. The binding of the fusion protein and 
the molecule may activate (agonist), increase, inhibit (antagonist), or decrease activity of the 

30 fusion protein or the molecule bound. Examples of such molecules include antibodies, 
oligonucleotides, proteins (e.g., receptors), or small molecules. 

Preferably, the molecule is closely related to the natural ligand of flie Therapeutic 
protein portion of the fusion protein of the invention, e.g., a fragment of the ligand, or a 
natural substrate, a ligand, a structural or functional mimetic. (See, Coligan et al.. Current 

35 Protocols in Immunology l(2):Chapter 5 (1991)). Similarly, the molecule can be closely 
related to the natural receptor to which the Therapeutic protein portion of an albumin fusion 
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protein of the invention binds, or at least, a fragment of the receptor capable of being bound 
by the Therapeutic protein portion of an albumin fusion protein of the invention (e.g., active 
site). In either case, the molecule can be rationally designed using known techniques. 

Preferably, the screening for these molecules involves producing appropriate cells 
5 which express the albumin fusion proteins of the invention. Preferred cells include cells from 
mammals, yeast, Drosophila, or E. coli. 

The assay may simply test binding of a candidate compound to an albumin fusion 
protein of the invention, wherein binding is detected by a label, or in an assay involving 
competition with a labeled competitor. Further, the assay may test whether the candidate 

10 compound results in a signal generated by binding to the fusion protein. 

Altematively, the assay can be carried out using cell-free preparations, fusion 
protein/molecule affixed to a solid support^ chemical libraries, or natural product mixtures. 
The assay may also simply comprise the steps of mixing a candidate compound with a 
solution containing an albumin fusion protein, measuring fusion protein/molecule activity or 

15 binding, and comparing the fusion protein/molecule activity or binding to a standard. • 

Preferably, an ELISA assay can measure fusion protein level or activity in a sample 
(e.g., biological sample) using a monoclonal or polyclonal antibody. The antibody can 
measure fusion protein level or activity by either binding, directly or indirectly, to the albumin 
fusion protein or by competing with the albumin fusion protein for a substrate. 

20 Additionally, the receptor to which a Therapeutic protein portion of an albumin fusion 

protein of the invention binds can be identified by numerous methods known to those of skill 
in the art, for example, ligand panning and FACS sorting (Coligan, et al.. Current Protocols 
in Immun., 1(2), Chapter 5, (1991)). For example, in cases wherein the Therapeutic protein 
portion of the fusion protein corresponds to FGF, expression cloning may be employed 

25 wherein polyadenylated RNA is prepared from a cell responsive to the albumin fusion 
protein, for example, NIH3T3 cells which are known to contain multiple receptors for the 
FGF family proteins, and SC-3 cells, and a cDNA library created from this RNA is divided 
into pools and used to transfect COS cells or other cells that are not responsive to the albumin 
fusion protein. Transfected cells which are grown on glass slides are exposed to the albumin 

30 fusion protein of the present invention, after they have been labeled. The albumin fusion 
proteins can be labeled by a variety of means including iodination or inclusion of a recognition 
site for a site-specific protein kinase. 

Following fixation and incubation, the slides are subjected to auto radiographic 
analysis. Positive pools are identified and sub-pools are prepared and re-transfected using an 

35 iterative sub-pooling and re-screening process, eventually yielding a single clones that 
encodes the putative receptor. 

ft 
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As an alternative approach for receptor identification, a labeled albumin fusion protein 
can be photoaffinity linked with cell membrane or extract preparations that express the 
receptor molecule for the Therapeutoc protein component of an albumin fusion protein of the 
invention, the linked material may be resolved by PAGE analysis and exposed to X-ray film. 
5 The labeled complex containing the receptors of the fusion protein can be excised, resolved 
into peptide fragments, and subjected to protein microsequencing. The amino acid sequence 
obtained from microsequencing would be used to design a set of degenerate oligonucleotide 
probes to screen a cDNA library to identify the genes encoding the putative receptors. 

Moreover, the techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or 

10 codon-shuffling (collectively referred to as "DNA shuffling") may be employed to modulate 
the activities of the fusion protein, and/or Therapeutic protein portion or albumin component 
of an albumin fusion protein of the present invention, thereby effectively generating agonists 
and antagonists of an albumin fusion protein of the present invention. See generally, U.S. 
Patent Nos. 5,605,793, 5,811,238, 5,830,721, 5,834,252, and 5,837,458, and Patten, P. 

15 A., et aL, Curr, Opinion BiotechnoL 8:724-33 (1997); Harayama, S. Trends BiotechnoL 
16(2):76-82 (1998); Hansson, L. O., et aL, J, MoL BioL 287:265-76 (1999); and Lorenzo, 
M: M. and Blasco, R. Biotechniques 24(2):308-13 (1998); each of these patents and 
publications are hereby incorporated by reference). In one embodiment, alteration of 
polynucleotides encoding albumin fusion proteins of the invention and thus, the albumin 

20 fusion proteins encoded thereby, may be achieved by DNA shuffling. DNA shuffling 
involves the assembly of two or more DNA segments into a desired molecule by 
homologous, or site-specific, recombination. In another embodiment, polynucleotides 
encoding albumin fusion proteins of the invention and thus, the albumin fusion proteins 
encoded thereby, may be altered by being subjected to random mutagenesis by error-prone 

25 PGR, random nucleotide insertion or other methods prior to recombination. In another 
embodiment, one or more components, motifs, sections, parts, domains, fragments, etc., of 
an albumin fusion protein of the present invention may be recombined with one or more 
components, motifs, sections, parts, domains, fragments, etc. of one or more heterologous 
molecules. In preferred embodiments, the heterologous molecules are family members. In 

30 further preferred embodiments, the heterologous molecule is a growth factor such as, for 
example, platelet-derived growth factor (PDGF), insulin-like growth factor (IGF-I), 
transforming growth factor (TGF)-alpha, epidermal growth factor (EOF), fibroblast growth 
factor (FGF), TGF-beta, bone morphogenetic protein (BMP)-2, BMP-4, BMP-5, BMP-6, 
BMP-7, activins A and B, decapentaplegic(dpp), 60A, OP-2, dorsalin, growth differentiation 

35 factors (GDFs), nodal, MIS, inhibin-alpha, TGF-betal, TGF-beta2, TGF-beta3, TGF-beta5, 
and glial-derived neurotrophic factor (GDNF). 
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Other preferred fragments are biologically active fragments of the Therapeutic protein 
portion and/or albumin component of the albumin fusion proteins of the present invention. 
Biologically active fragments are those exhibiting activity similar, but not necessarily 
identical, to an activity of a Therapeutic protein portion and/or albumin component of the 
5 albumin fusion proteins of the present invention. The biological activity of the fragments may 
include an improved desired activity, or a decreased undesirable activity. 

Additionally, this invention provides a method of screening compounds to identify 
those which modulate the action of an albumin fusion protein of the present invention. An 
example of such an assay comprises combining a mammalian fibroblast cell, an albumin 

10 fusion protein of the present invention, and the compound to be screened and 3[H] thymidine 
under cell culture conditions where the fibroblast cell would normally proliferate. A control 
assay may be performed in the absence of the compound to be screened and compared to the 
amount of fibroblast proliferation in the presence of the compound to determine if the 

compound stimulates proliferation by determining the uptake of 3[H] thymidine in each case. 
15 The amount of fibroblast cell proliferation is measured by liquid scintillation chromatography 

which measures the incorporation of ^[H] thymidine. Both agonist and antagonist 
compounds may be identified by this procedure. 

In anotiier method, a mammalian cell or membrane preparation expressing a receptor 
for the Therapeutic protien component of a fusion protine of the invention is incubated with a 

20 labeled fusion protein of tlie present invention in the presence of the compound. The ability 
of the compoimd to enhance or block this interaction could then be measured. Alternatively, 
the response of a known second messenger system following interaction of a compound to be 
screened and the receptor is measured and the ability of the compound to bind to the receptor 
and elicit a second messenger response is measured to determine if the compound is a 

25 potential fusion protein. Such second messenger systems include but are not Umited to, 
cAMP guanylate cyclase, ion channels or phosphoinositide hydrolysis. 

All of these above assays can be used as diagnostic or prognostic markers. The 
molecules discovered using these assays can be used to treat disease or to bring about a 
particular result in a patient (e.g., blood vessel growth) by activating or inhibiting the fusion 

30 protein/molecule. Moreover, the assays can discover agents which may inhibit or enhance 
the production of the albumin fusion proteins of the invention from suitably manipulated cells 
or tissues. 

Therefore, the invention includes a method of identifying compounds which bind to 
an albumin fusion protein of the invention comprising the steps of: (a) incubating a candidate 
35 binding compound with an albumin fusion protein of the present invention; and (b) 
determining if binding has occurred. Moreover, the invention includes a method of 
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identifying agonists/antagonists comprising the steps of: (a) incubating a candidate compound 
with an albumin fusion protein of the present invention, (b) assaying a biological activity, and 
(b) determining if a biological activity of the fusion protein has been altered. 

5 Targeted Delivery 

In another embodiment, the invention provides a method of delivering compositions to 
targeted cells expressing a receptor for a component of an albumin fusion protein of the 
invention. 

As discussed herein, fusion proteins of the invention may be associated with 
10 heterologous polypeptides, heterologous nucleic acids, toxins, or prodrugs via hydrophobic, 
hydrophilic, ionic and/or covalent interactions. In one embodiment, the invention provides a 
method for the specific delivery of compositions of the invention to cells by administering 
fusion proteins of the invention (including antibodies) that are associated with heterologous 
polypeptides or nucleic acids. In one example, the invention provides a method for delivering 
15 a Therapeutic protein into the targeted cell. In another example, the invention provides a 
method for deUvering a single stranded nucleic acid (e.g., antisense or ribozymes) or double 
stranded nucleic acid (e.g., DNA that can integrate into the cell's genome or rephcate 
episomally and that can be transcribed) into the targeted cell. 

In another embodiment, the invention provides a method for the specific destruction of 
20 cells (e.g., the destruction of tumor cells) by administering an albumin fusion protein of the 
invention (e.g., polypeptides of the invention or antibodies of the invention) in association 
with toxins or cytotoxic prodrugs. 

By 'toxin" is meant compounds that bind and activate endogenous cytotoxic effector 

I 

systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of toxins, or any 
25 molecules or enzymes not normally present in or on the surface of a cell that under defined 
conditions cause the cell's death. Toxins that may be used according to the methods of the 
invention include, but are not limited to, radioisotopes known in the art, compounds such as, 
for example, antibodies (or complement fixing containing portions thereof) that bind an 
inherent or induced endogenous cytotoxic effector system, thymidine kinase, endonuclease, 
30 RNAse, alpha toxin, ricin, abrin, Pseudomonas exotoxin A, diphtheria toxin, saporin, 
momordin, gelonin, pokeweed antiviral protein, alpha-sarcin and cholera toxin. By 
"cytotoxic prodrug" is meant a non-toxic compound that is converted by an enzyme, normally 
present in the cell, into a cytotoxic compound. Cytotoxic prodrugs that may be used 
according to the methods of the invention include, but are not limited to, glutamyl derivatives 
35 of benzoic acid mustard alkylating agent, phosphate derivatives of etoposide or mitomycin C, 
cytosine arabinoside, daunorubisin, and phenoxyacetamide derivatives of doxorubicin. 
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Drug Screening 

Further contemplated is the use of the albumin fusion proteins of the present 
5 invention, or the polynucleotides encoding these fusion proteins, to screen for molecules 
which modify the activities of the albumin fusion protein of the present invention or proteins 
corresponding to the Therapeutic protein portion of the albumin fusion protein. Such a 
method would include contacting the fusion protein with a selected compound(s) suspected of 
having antagonist or agonist activity, and assaying the activity of the fusion protein following 
, 10 binding. 

This invention is particularly useful for screening therapeutic compounds by using the 
albumin fusion proteins of the present invention, or binding fragments thereof, in any of a 
variety of drug screening techniques. The albumin fusion protein employed in such a test may 
be affixed to a solid support, expressed on a cell surface, free in solution, or located 

15 intracellularly. One method of drug screening utilizes eukaryotic or prokaiyotic host cells 
which are stably transformed with recombinant nucleic acids expressing the albmnin fusion 
protein. Drugs are screened against such transformed cells or supematants obtained from 
culturing such cells, in competitive binding assays. One may measure, for example, the 
formulation of complexes between the agent being tested and an albumin fusion protein of the 

20 present invention. 

Thus, the present invention provides methods of screening for drugs or any other 
agents which affect activities mediated by the albumin fusion proteins of the present 
invention. These methods comprise contacting such an agent with an albinnin fusion protein 
of the present invention or a fragment thereof and assaying for the presence of a complex 

25 between the agent and the albumin fusion protein or a fragment thereof, by methods well 
known in the art. In such a competitive binding assay, the agents to screen are typically 
labeled. Following incubation, free agent is separated from that present in bound form, and 
the amount of free or uncomplexed label is a measure of the ability of a particular agent to 
bind to the albumin fusion protein of the present invention. 

30 Another technique for drug screening provides high throughput screening for 

compounds having suitable binding affinity to an albumin fusion protein of the present 
invention, and is described in great detail in European Patent Application 84/03564, published 
on September 13, 1984, which is incorporated herein by reference herein. Briefly stated, 
large numbers of different small peptide test compounds are synthesized on a solid substrate, 

35 such as plastic pins or some other surface. The peptide test compounds are reacted with an 
albumin fusion protein of the present invention and washed. Bound peptides are then detected 
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by methods well known in the art. Purified albumin fusion protein may be coated directly 
onto plates for use in the aforementioned drug screening techniques. In addition, non-- 
neutralizing antibodies may be used to capture the peptide and immobiUze it on the solid 
support. 

5 This invention also contemplates the use of competitive drug screening assays in 

which neutralizing antibodies capable of binding an albumin fusion protein of the present 
invention specifically compete with a test compound for binding to the albumin fusion protein 
or fragments thereof. In this manner, the antibodies are used to detect the presence of any 
peptide which shares one or more antigenic epitopes with an albumin fusion protein of the 
10 invention. 



Binding Peptides and Other Molecules 

The invention also encompasses screening methods for identifying polypeptides and 
15 nonpolypeptides that bind albumin fusion proteins of the invention, and the binding molecules 
identified thereby. These binding molecules are useful, for example, as agonists and 
antagonists of the albumin fusion proteins of the invention. Such agonists and antagonists 
can be used, in accordance with the invention, in the therapeutic embodiments described in 
detail, below, 

20 This method comprises the steps of: 

contacting an albumin fusion protein of the invention with a plurality of molecules; 

and 

identifying a molecule that binds the albumin fusion protein. 

The step of contacting the albumin fusion protein of the invention with the plurality of 
25 molecules may be effected in a number of ways. For example, one may contemplate 
immobilizing the albumin fusion protein on a solid support and bringing a solution of the 
plurality of molecules in contact with the immobilized polypeptides. Such a procedure would 
be akin to an affinity chromatographic process, with the affinity matrix being comprised of the 
immobilized albumin fusion protein of the invention. The molecules having a selective affinity 
30 for the albumin fusion protein can then be purified by affinity selection. The nature of the 
solid support, process for attachment of the albumin fusion protein to the solid support, 
solvent, and conditions of the affinity isolation or selection are largely conventional and well 
known to those of ordinary skill in the art. 

Alternatively, one may also separate a plurality of polypeptides into substantially 
35 separate fractions comprising a subset of or individual polypeptides. For instance, one can 
separate the plurality of polypeptides by gel electrophoresis, colunrn chromatography, or hke 
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method known to those of ordinary skill for the separation of polypeptides. The individual 
polypeptides can also be produced by a transformed host cell in such a way as to be expressed 
on or about its outer surface (e.g., a recombinant phage). Individual isolates caa then be 
"probed" by an albumin fusion protein of the invention, optionally in the presence of an 
5 inducer should one be required for expression, to determine if any selective affinity interaction 
takes place between the albumin fusion protein and the individual clone. Prior to contacting 
the albumin fusion protein with each fraction comprising individual polypeptides, the 
polypeptides could first be transferred to a solid support for additional convenience. Such a 
solid support may simply be a piece of filter membrane, such as one made of nitrocellulose or 

10 nylon. In this manner, positive clones could be identified from a collection of transformed 
host cells of an expression library, which harbor a DNA construct encoding a polypeptide 
having a selective affinity for an albumin fusion protein of the invention. Furthermore, the 
amino acid sequence of the polypeptide having a selective affinity for an albumin fusion 
protein of the invention can be determined directly by conventional means or the coding 
.15 sequence of the DNA encoding the polypeptide can frequently be determined more 
convenientiy. The primary sequence can then be deduced from the corresponding DNA 
sequence. If the amino acid sequence is to be determined from the polypeptide itself, one may 
use microsequencing techniques. The sequencing technique may include mass spectroscopy. 
In certain situations, it may be desirable to wash away any unbound polypeptides 

20 from a mixture of an albumin fusion protein of the invention and the plurality of polypeptides 
prior to attempting to determine or to detect the presence of a selective affinity interaction. 
Such a wash step may be particularly desirable when the albumin fusion protein of the 
invention or the plurality of polypeptides are bound to a solid support. 

The plurality of molecules provided according to this method may be provided by way 

25 of diversity libraries, such as random or combinatorial peptide or nonpeptide libraries which 
can be screened for molecules that specifically bind an albumin fusion protein of the 
invention. Many libraries are known in the art that can be used, e.g., chemically synthesized 
libraries, recombinant (e.g., phage display libraries), and in viti'o translation-based libraries. 
Examples of chemically synthesized libraries, are described in Fodor et al.. Science 251:767- 

30 773 (1991); Houghten et al.. Nature 354:84-86 (1991); Lam et al.. Nature 354:82-84 (1991); 
Medynski, Bio/Technology 12:709-710 (1994); Gallop et al., J. Medicinal Chemistry 
37(9): 1233-1251 (1994); Ohlmeyer et al., Proc. Natl. Acad. Sci. USA 90:10922-10926 
(1993); Erb et ah, Proc. Natl. Acad. Sci. USA 91:11422-11426 (1994); Houghten et al., 
Biotechniques 13:412 (1992); Jayawickreme et al., Proc. Natl. Acad. Sci. USA 91:1614- 

35 1618 (1994); Salmon et al., Proc. Natl. Acad. Sci. USA 90:11708-11712 (1993); PCT 
PuUication No. WO 93/20242; and Brenner and Lerner, Proc. Natl. Acad. Sci. USA 
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89:5381-5383 (1992). 

Examples of phage display libraries are described in Scott et al., Science 249:386-390 

(1990); Devlin et al., Science, 249:404-406 (1990); Christian et al., 1992, J. Mol. Biol. 

227:711-718 1992); Lenstra, J. Immunol. Meth. 152:149-157 (1992); Kay et aL, Gene 
5 128:59-65 (1993); and PCX Publication No. WO 94/18318 dated Aug. 18, 1994. 

In vitro translation-based libraries include but are not limited to those described in 

per Publication No. WO 91/05058 dated Apr. 18, 1991; and Mattheakis et al., Proc. Natl, 

Acad. Sci. USA 91 :9022-9026 (1994). 

By way of examples of nonpeptide libraries, a benzodiazepine library (see e.g., Bunin 
10 et al., Pi-oc. Natl. Acad. Sci. USA 91:4708-4712 (1994)) can be adapted for use. Peptoid 

libraries (Simon et al., Rroc. Natl. Acad. Sci. USA 89:9367-9371 (1992)) can also be used. 

Another example of a library that can be used, in which the amide functionalities in peptides 

have been permethylated to generate a chemically transformed combinatorial library, is 

described by Ostresh et al. (Proc. Natl. Acad. Sci. USA 91:11138-11142 (1994)). 
15 The variety of non-peptide libraries that are useful in the present invention is great. 

For example, Ecker and Crooke (Bio/Technology 13:351-360 (1995) list benzodiazepines, 

hydantoins, piperazinediones, biphenyls, sugar analogs, beta-mercaptoketones, arylacetic 
' acids, acylpiperidines, benzopyrans, cubanes, xanthines, aminimides, and oxazolones as 

among the chemical species that form the basis of various libraries. 
. 20 Non-peptide libraries can be classified broadly into two types: decorated monomers 

and oligomers. Decorated monomer libraries employ a relatively simple scaffold structure 

upon which a variety functional groups is added. Often the scaffold will be a molecule with a 

known useful pharmacological activity. For example, the scaffold might be the 

benzodiazepine structure. 
25 Non-peptide oligomer libraries utilize a large number of monomers that are assembled 

together in ways that create new shapes that depend on the order of the monomers. Among 

the monomer units that have been used are carbamates, pyrrolinones, and morpholinos. 

Peptoids, peptide-like oligomers in which the side chain is attached to the alpha amino group 

rather than tiie alpha carbon, form the basis of another version of non-peptide oligomer 
30 libraries. The first non-peptide oligomer libraries utilized a single type of monomer and thus 

contained a repeating backbone. Recent libraries have utilized more than one monomer, giving 

the libraries added flexibiUly . 

Screening the libraries can be accomplished by any of a variety of commonly known 

methods. See, e.g., the following references, which disclose screening of peptide Ubraries: 
35 Parmley et al.. Adv. Exp. Med. Biol. 251:215-218 (1989); Scott et al,. Science 249:386-390 

(1990); Fowlkes et al., BioTechniques 13:422-427 (1992); Oldenburg et al., Proc. Nati. 

178 



wo 01/79258 



PCT/USOl/12008 



Acad. Sci. USA 89:5393-5397 (1992); Yu et al.. Cell 76:933-945 (1994); Staudt et al.. 
Science 241:577-580 (1988); Bock et al.. Nature 355:564-566 (1992); Tuerk et al., Proc, 
Natl. Acad. Sci. USA 89:6988-6992 (1992); ElUngton et al., Nature 355:850-852 (1992); 
U.S. Pat. No. 5,096,815, U.S. Pat. No. 5,223,409, and U.S. Pat. No. 5,198,346, all to 
5 Ladner et al.; Rebar et al., Science 263:671-673 (1993); and PCX Publication No. WO 
94/18318. 

In a specific embodiment, screening to identify a molecule that binds an albumin 
fusion protein of the invention can be carried out by contacting the library members with an 
albumin fusion protein of the invention immobilized on a solid phase and harvesting those 

10 library members that bind to tlie albumin fusion protein. Examples of such screening 
methods, termed "panning" techniques are described by way of example in Parmley et al.. 
Gene 73:305-318 (1988); Fowlkes et al., BioTechniques 13:422-427 (1992);. PCT 
Publication No. WO 94/18318; and in references cited herein. 

In another embodiment, the two-hybrid system for selecting interacting proteins in 

15 yeast (Fields et al.. Nature 340:245-246 (1989); Chien et al., Proc. Natl. Acad. Sci. USA 
88:9578-9582 (1991) can be used to identify molecules that specifically bind to polypeptides 
of the invention. 

Where the binding molecule is a polypeptide, the polypeptide can be conveniently 
selected from any peptide library, including random peptide libraries, combinatorial peptide 

20 libraries, or biased peptide libraries. The term "biased" is used herein to mean that the method 
of generating the library is manipulated so as to restrict one or more parameters that govem 
the diversity of the resulting collection of molecules, in this case peptides. 

Thus, a truly random peptide library would generate a collection of peptides in which 
the probability of finding a particular amino acid at a given position of the peptide is the same 

25 for all 20 amino acids. A bias can be introduced into the library, however, by specifying, for 
example, that a lysine occur every fifth amino acid or that positions 4, 8, and 9 of a 
decapeptide library be fixed to include only arginine. Clearly, many types of biases can be 
contemplated, and the present invention is not restricted to any particular bias. Furthermore, 
the present invention contemplates specific types of peptide libraries, such as phage displayed 

30 peptide libraries and those that utilize a DNA construct comprising a lambda phage vector with 
a DNA insert. 

As mentioned above, in the case of a binding molecule that is a polypeptide, the 
polypeptide may have about 6 to less than about 60 amino acid residues, preferably about 6 to 
about 10 amino acid residues, and most preferably, about 6 to about 22 amino acids. In 
35 another embodiment, a binding polypeptide has in the range of 15-100 amino acids, or 20-50 
amino acids. 
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The selected binding polypeptide can be obtained by chemical synthesis or 
recombinant expression. 

Other Activities 

5 An albumin fusion protein of the invention and/or polynucleotide encoding an £dbumin 

fusion protein of the invention, may be employed in treatment for stimulating re- 
vascularization of ischemic tissues due to various disease conditions such as thrombosis, 
arteriosclerosis, and other cardiovascular conditions. The albumin fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention may also 

10 be employed to stimulate angiogenesis and limb regeneration, as discussed above. 

An albumin fusion protein of the invention and/or polynucleotide encoding an albumin 
fusion protein of the invention may also be employed for treating wounds due to injuries, 
burns, post-operative tissue repair, and ulcers since they are mitogenic to various cells of 
different origins, such as fibroblast cells and iskeletal muscle cells, and therefore, facilitate the 

15 repair or replacement of damaged or diseased tissue. 

An albumin fusion protein of the invention and/or polynucleotide encoding an albumin 
fupion protein of the invention may also be employed stimulate neuronal growth and to treat 
arid prevent neuronal damage which occurs in certain neuronal disorders or neuro- 
degenerative conditions such as Alzheimer's disease, Parkinson's disease, and AIDS-rdated 

20 complex. An albumin fusion protein of the invention and/or polynucleotide encoding an 
albumin fusion protein of the invention may have the abihty to stimulate chondrocyte growth, 
therefore, they may be employed to enhance bone and periodontal regeneration and aid in 
tissue transplants or bone grafts. 

An albunain fusion protein of the invention and/or polynucleotide encoding an albumin 

25 fusion protein of the invention may be also be employed to prevent skin aging due to sunburn 
by stimulating keratinocyte growth. 

An albumin fusion protein of the invention and/or polynucleotide encoding an albumin 
fusion protein of the invention may also be employed for preventing hair loss, since FGF 
family members activate hair-forming cells and promotes melanoc3l:e growth. Along the same 

30 lines, an albumin fusion protein of the invention and/or polynucleotide encoding an albumin 
fusion protein of the invention may be employed to stimulate growth and diiferentiation of 
hematopoietic cells and bone marrow cells when used in combination with other cytokines. 

An albumin fusion protein of the invention and/or polynucleotide encoding an albumin 
fusion protein of the invention may also be employed to maintain organs before 

35 transplantation or for supporting cell culture of primary tissues. An albumin fusion protein of 
the invention and/or polynucleotide encoding an albumin fusion protein of the invention may 
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also be employed for inducing tissue of mesodemial origin to differentiate in early embryos. 

An albumin fusion protein of the invention and/or polynucleotide encoding an albumin 
fusion protein of the invention may also increase or decrease the differentiation or 
proliferation of embryonic stem cells, besides, as discussed above, hematopoietic lineage. 
5 An albumin fusion protein of the invention and/or polynucleotide encoding an albumin 

fusion protein of the invention may also be used to modulate mammalian characteristics, such 
as body height, weight, hair color, eye color, skin, percentage of adipose tissue, 
pigmentation, size, and shape (e.g., cosmetic surgery). Similarly, an albumin fusion protein 
of the invention and/or polynucleotide encoding an albumin fusion protein of the invention 

10 may be used to modulate mammalian metabolism affecting catabolism, anabolism, 
processing, utilization, and storage of energy. 

An albumin fusion protein of the invention and/or polynucleotide encoding an albumin 
fusion protein of the invention may be used to change a mammal's mental state or physical 
state by influencing biorhythms, caricadic rhythms, depression (including depressive 

15 disorders), tendency for violence, tolerance for pain, reproductive capabilities (preferably by 
Activin or Inhibin-like activity), hormonal or endocrine levels, appetite, libido, memory, 
stress, or other cognitive qualities. 

An albumin fusion protein of the invention and/or polynucleotide encoding an albumin 
fusion protein of the invention may also be used as a food additive or preservative, such as to 

20 increase or decrease storage capabilities, fat content, hpid, protein, carbohydrate, vitamins, 
minerals, cofactors or other nutritional components. 

The above-recited applications have uses in a wide variety of hosts. Such hosts 
include, but are not limited to, human, murine, rabbit, goat, guinea pig, camel, horse, mouse, 
rat, hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non-human primate, and 

25 human. In specific embodiments, the host is a mouse, rabbit, goat, guinea pig, chicken, rat, 
hamster, pig, sheep, dog or cat. In preferred embodiments, the host is a mammal. In most 
preferred embodiments, the host is a human. 

Having generally described the invention, the same will be more readily understood 
30 by reference to the following examples, which are provided by way of illustration and are not 
intended as limiting. 

Without further description, it is believed that one of ordinary skill in the art can, 
35 using the preceding description and the following illustrative examples, make and utilize the 
alterations detected in the present invention and practice the claimed methods. The following 
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working examples therefore, specifically point out prefeired embodiments of the present 
invention, and are not to be construed as limiting in any way the remainder of the disclosure. 

EXAMPLES 

5 

Example 1: Preparation of HA-hGH Fusion Proteins 
An HA-hGH fusion protein was prepared as follows: 
Cloning of hGH cDNA 

The hGH cDNA was obtained from a human pituitary gland cDNA library (catalogue 
10 number HL1097v, Clontech Laboratories, Inc) by PGR amplification. Two oligonucleotides 

suitable for PGR amphfication of the hGH cDNA, HGHl and HGH2, were synthesized 

using an Applied Biosystems 3 SOB Oligonucleotide Synthesizer. 

HGHl: 5* - CCCAAGAATTCCCTTATCCAGGC - 3' (SEQ ID NO: 1) 

HGH2: 5' - GGGAAGCTTAGAAGCCACAGGATCCCrCCACAG - 3' (SEQ ID 

15 NO: 2) 

HGH 1 and HGH2 differed from the equivalent portion of the hGH cDNA sequence 
(Mardal et, ah, 1979) by two and three nucleotides, respectively, such that after PGR 
amplification an jBcoRI site would be introduced to the 5' end of the cDNA and a BaniHl site 
would be introduced into the 3' end of the cDNA. In addition, HGH2 contained a HindDl 
20 site immediately downstream of the hGH sequence. 

PGR amplification using a Perkin-Elmer-Cetus Thermal Cycler 9600 and a 
Perkin-Elmer-Cetus PGR kit, was performed using single-stranded DNA template isolated 

from the phage particles of the cDNA library as follows: 10 [xL phage particles were lysed by 

the addition of 10 |jlL phage lysis buffer (280 (xg/mL proteinase K in TE buffer) and 

25 incubation at SS^C for 15 min followed by 85°C for 15 min. After a 1 min. incubation on ice, 
phage debris was pelleted by centrifugation at 14,000 rpm for 3 rain. The PGR mixture 

contained 6 [iL of this DNA template, 0.1 \iM of each primer and 200 jxM of each 

deoxyribonucleotide. PGR was carried out for 30 cycles, denaturing at 94°G for 30 s, 
annealing at 65°C for 30 s and extending at 72°G for 30 s, increasing the extension time by 1 
30 s per cycle. 

Analysis of the reaction by gel electrophoresis showed a single product of the 
expected size (589 base pairs). 

The PGR product was purified using Wizard PGR Preps DNA Purification System 
(Promega Gorp) and then digested with EcoRl and HindllL After further purification of the 
35 EcoRl-Hindin fi"agment by gel electrophoresis, the product was cloned into pUC19 (GIBGO 
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BRL) digested with EcoRi and HindUl, to give pHGHl. DNA sequencing of the EcoRl 
HindUl region showed that the PGR product was identical in sequence to the hGH sequence 
(Martial et aLy 1979), except at the 5* and 3' ends, where the £caRl and BamHl sites had 
. been introduced, respectively. 

5 

Expression of the hGH cDNA. 

The polylinker sequence of the phagemid pBluescribe (+) (Stratagene) was replaced 
by inserting an oligonucleotide linker, formed by annealing two 75-mer oligonucleotides, 
between the EcdSI and HindUl sites to form pBST(+). The new polylinker included a unique 
10 Notl site. 

The Notl HA expression cassette of pAYE309 (EP 431 880) comprising the PRBI 

promoter, DNA encoding the HA/MFa-1 hybrid leader sequence, DNA encoding HA and the 

ADHl terminator, was transferred to pBST(+) to form pHAl. The HA coding sequence was 
removed from this plasmid by digestion with Hindlll followed by religation to form pHA2. 

15 Cloning of the hGH cDNA, as described in Example 1, provided the hGH coding 

region lacking the pro-hGH sequence and the first 8 base pairs (bp) of the mature hGH 
sequence. In order to construct an expression plasmid for secretion of hGH from yeast, a 
yeast promoter, signal peptide and the first 8 bp of the hGH sequence were attached to the 5 ' 
end of the cloned hGH sequence as follows: The Hindlll-SfaNl fragment from pHA 1 was 

20 attached to the 5' end of the EcoRUHindLll fragment from pHGHI via two synthetic 
oligonucleotides, HGH3 and HGH4 (which can anneal to one another in such a way as to 
generate a double stranded fragment of DNA with sticky ends that can anneal with 5/aNIand 
EcolRI sticky ends): 

HGH3: 5* - GATAAAGATTCCCAAC - 3* (SEQ ID NO: 3) 

25 HGH4: 5' - AATTGTTGGGAATCTTT- 3' (SEQ ID NO: 4) 

The Hindlll fragment so formed was cloned into HindLlhdigcstcd pHA2 to make 
pHGH2, such that the hGH cDNA was positioned downstream of the PRBI promoter and 

HA/MFa-1 fusion leader sequence (see^ Intemational Publication No. WO 90701063). The 

Notl expression cassette contained in pHGH2, which included the ADHl terminator 
30 downstream of the hGH cDNA, was cloned into //<7d-digested pSAC35 (Sleep et aL, 

BioTechnology 8:42 (1990)) to make pHGH12. This plasmid comprised the entire 2 jxm 

plasmid to provide replication functions and the LEU2 gene for selection of transformants. 

pHGH12 was introduced into S. cerevisiae D88 by transformation and individual 
transformants were grown for 3 days at SO^^C m 10 mL YEPD (1% w/v yeast extract, 2 % 
35 w/v, peptone, 2 % w/v, dextrose). 
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After centiifugation of the cells, the supematants were examined by 
SDS-polyaciylamide gel electrophoresis (SDS-PAGE) and were found to contain protein 
which was of the expected size and which was recognized by anli-hGH antiserum (Sigma, 
Poole, UK) on Western blots. 

5 

Cloning and expression of an HA-hGH fusion protein. 

In order to fuse the HA cDNA to the 5' end of the hGH cDNA, the pHAl 
Hindl\\-Bsui61 fragment (containing most of the HA cDNA) was joined to the pHGHl 
Eco^-HindlW fragment (containing most of the hGH cDNA) via two oligonucleotides, 
10 HGH7 and HGH8 

HGH7: 5^ - TTAGGCTTATTCCCAAC 3' (SEQ ID NO: 5) 
HGH8: 5' - AATTGTTGGGAATAAGCC 3' (SEQ ID NO: 6) 

The Hindlll fragment so formed was cloned into pHA2 digested with HindUI to make 
pHGHlO, and the Notl expression cassette of this plasmid was cloned into A?ic?d-digested 

15 pSAC35 to make pHGH16. 

pHGH16 was used to transfonn S. cerevisiae D88 and supernatants of cultures were 
analyzed as described above. A predominant band was observed that had a molecular weight 
of approximately 88 kD, corresponding to the combined masses of HA and hGH. Western 
blotting using anti-f/A and anti-hGH antisera (Sigma) confirmed the presence of the two 

20 constituent parts of the albumin fusion protein. 

The albumin fusion protein was purified from culture supernatant by cation exchange 
chromatography, followed by anion exchange and gel permeation chromatography. Analysis 
of the N-terminus of the protein by amino acid sequencing confirmed the presence of the 
expected albumin sequence. 

25 An in vitro growth hormone activity assay (Ealey et al,^ Growth Regulation 5:36 

(1995)) indicated that the albumin fusion protein possessed full hGH activity. In a 
hypophysectomised rat weight gain model, performed essentially as described in the 
European Pharmacopoeia (1987, monograph 556), the fusion molecule was more potent than 
hGH when the same number of units of activity (based on the above in vitro assay) were 

30 administered daily. Further experiments in which the albumin fusion protein was administered 
once every four days showed a similar overall growth response to a daily administration of 
hGH. Pharmacokinetic experiments in which ^^^I- labeled protein was administered to rats 
indicated an approximately ten-fold increase in circulatory half-life for the albumin fusion 
protein compared to hGH. 

35 A similar plasmid was constructed in which DNA encoding the S. cerevisiae invertase 

(SUC2) leader sequence replaced the sequence for the hybrid leader, such that the encoded 
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leader and the junction ( J, ) with the HA sequence were as follows: 

. . . MLLQAFLFLLAGFAAKISA j DAHKS (SEQ ID NO: 7) Invertase leader 

HA sequence . . . 

On introduction into S. cerevisiae DBI, this plasmid directed the expression and 
secretion of the albumin fusion protein at a level similar to that obtained with pHGH16. 
Analysis of the N-terminus of the albumin fusion protein indicated precise and efficient 
cleavage of the leader sequence from the mature protein. 

Cloning and expression of an hGH-HA fusion protein. 

In order to fuse the hGH cDNA to the 5' end of the HA cDNA, the HA cDNA was 
first altered by site-directed mutagenesis to introduce an EcoHl site near the 5' end of the 
coding region. This was done by the method of Kunkel et ah (Methods in Enzymol. 154:367 
(1987)) using single-stranded DNA template prepared from pHAI and a synthetic 
oligonucleotide, LEU4: 

LEU4: 5' - GAGATGCACACCTGAGTGAGG - 3' (SEQ ID NO: 8) 
Site-directed mutagenesis using this oligonucleotide changed the coding sequence of 
the HA cDNA from Lys4 to Leu4 (K4L). However, this change was repaired when the hGH 
cDNA was subsequently joined at the 5' end by linking the pHGH2 NotUBamVLl fragment to 
the EcoNl-Notl fragment of the mutated pHAI, via the two oligonucleotides HGH5 and 
HGH6: 

HGH5: 5' - GATCCTGTGGCTTCGATGCACACAAGA - 3' (SEQ ID NO: 9) 
HGH6: 5* - CTCTTGTGTGCATCGAAGCCACAG - 3' (SEQ ID NO: 10) 
The Natl fragment so formed was cloned into iVod-digested pSAC35 to make 
pHGH14. pHGH14 was used to transform S. cerevisiae D88 and supematants of culture 
were analyzed as above. A predominant band was observed that had a molecular weight of 
approximately 88 kD, corresponding to the combined masses of hGH and HA. Westem 
blotting using anti-HA and anti-hGH antisera confirmed the presence of the two constituent 
parts of the albumin fusion protein. 

The albumin fusion protein was purified from culture supernatant by cation exchange 
chromatography, followed by anion exchange and gel permeation chromatography. Analysis 
of the N-terminus of the protein by amino acid sequencing confirmed the presence of the 
expected hGH sequence. 

In vitro studies showed that the albumin fusion protein retained hGH activity, but was 
significantly less potent than an albumin fusion protein comprising full length HA (1-585) as 
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the N-terminal portion and hGH as the C-terminal portion, as described above. 

Construction of plasmids for the expression of hGH fusions to domains of HA, 
Fusion polypeptides were made in which the hGH molecule was fused to the first two 
5 domains of HA (residues 1 to 387). Fusion to the N terminus of hGH was achieved by 
joining the pHAl HindMl-SapX fragment, which contained most of the coding sequence for 
domains 1 and 2 of HA, to the pHGHI Eco^-HimMi. fragment, via the ohgonucleotides 
HGH 11 and HGH 12: 

HGHll: 5' - TGTGGAAGAGCCreAGAATTTATTCCCAAC - 3' (SEQ ID NO: 

10 11) 

HGH12: 5' - AATTGTTGGGAATAAATTCTGAGGCTCrTCC - 3' (SEQ ID NO: 

12) 

The HindTLl fragment so formed was cloned into HindHI-dig&stQd pHA2 to make 
pHGH37 and tiiie Natl expression cassette of this plasmid was cloned into iVofl-digested 
15 pSAC35. 

The resulting plasmid, pHGH38, contained an expression cassette that was found to 
direct secretion of the fusion polypeptide into the supematant when transformed into S. 
cerevisiae DB 1. Western blotting using anti-HA and anti-hGH antisera confirmed the 
presence of the two constituent parts of the albumin fusion protein. 
20 The albumin fusion protein was purified from culture supematant by cation exchange 

chromatography followed by gel permeation chromatography. 

In vivo studies with purified protein indicated that the circulatory half -life was longer 
than that of hGH, and similar to that of an albumin fusion protein comprising full4ength HA 
(1-585) as the N-terminal portion and hGH as the C-terminal portion, as described above. In 
' 25 vitro studies showed that the albumin fusion protein retained hGH activity. 

Using a similar strategy as detailed above, an albumin fusion protein comprising the 
first domain of HA (residues 1-194) as the N-terminal portion and hGH as the C-terminal 
portion, was cloned and expressed in 5. cerevisiae DBL. Western blotting of culture 
supernatant using axiH-HA and anti-hGH antisera confirmed the presence of the two 
30 constituent parts of the albumin fusion protein. 

Fusion of HA to hGH using a flexible linker sequence 

Hexible linkers, comprising repeating units of [Gly-Gly-Gly-Gly-Ser]„, where n was 
either 2 or 3, were introduced between the HA and hGH albumin fusion protein by cloning of 
35 the oligonucleotides HGH16, HGH17, HGH18 and HGH19: 

HGH16:5'-TTAGGCTTAGGTGGCGGTGGATCCGGCGGTGGTGGATCTTTCCCA AC-3' (SEQ 
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ID NO: 13) 

HGH17.5'-AATTGTTGGGAAAGATCCACCACCGCCGGATCCACCGCCACCrAAGCC-3' 
(SEQ ID NO: 14) 

HGH18:5'-TTAGGCTTAGGCGGTGGTGGATCrGGTGGCGGCGGATCrGGTGGCGGTGGATCC 
5 TTCCCAAC-3* (SEQ ID NO: 15) 

HGH19:5'-AATTGTTGGGAAGGATCCACCGCCACCAGATCCGCCGCCACCA 
GATCCACCACCGCCTAAGCC-3' (SEQ ID NO: 16) 

Annealing of HGH16 with HGH17 resulted in n=2, while HGH18 annealed to 
HGH19 resulted in n=3. After annealing, the double- stranded oligonucleotides were cloned 
10 with the EcdKl-Bsu361 fragment isolated from pHGHl into B5m361 -digested pHGHlO to 
make pHGH56 (where n=2) and pHGH57 (where n=3). The Notl expression cassettes from 
these plasmids were cloned into M?d~digested pSAC35 to make pHGH58 and pHGH59, 
respectively. 

Cloning of the oligonucleotides to make pHGH56 and pHGH57 introduced a BamHl 

15 site in the linker sequences. It was therefore possible to construct linker sequences in which 
n=l and n = 4, by joining cither the Hindlll--Bamlll fragment from priGH56 to the 
BaniHl-Hindlll fragment from pHGH57 (making n = 1), or the Hindlll-Bamlll fragment 
from pHGH57 to the BamHl-HindLIl fragment from pHGH56 (making n=2). Cloning of 
these fragments into the Hindlll site of pHA2, resulted in pHGH60 (n= 1) and pHGH61 

20 (n=4). The Notl expression cassettes from pHGH60 and pHGH61 were cloned into 
Atod-digested pSAC35 to make pHGH62 and pHGH63, respectively. 

Transformation of S. cerevisiae with pHGH58, pHGH59, pHGH62 and pHGH63 
resulted in transformants that secreted the fusion polypeptides into the supernatant. Western 
blotting using anti-jHA and anti-hGH antisera confirmed the presence of the two constituent 

25 parts of the albumin fusion proteins. 

The albumin fusion proteins were purified from culture supernatant by cation 
exchange chromatography, followed by anion exchange and gel (Permeation chromatography. 
Analysis of the N-termini of the proteins by amino acid sequencing confirmed the presence of 
the expected albumin sequence. Analysis of the purified proteins by electrospray mass 

30 spectrometry confirmed an increase in mass of 315 D (n=l), 630 D (n=2), 945 D (n=3) and 
1260 D (n=4) compared to the iiA-hGH fusion protein described above. The purified protein 
was found to be active in vitro. 



Increased Shelf-Life of HA-hGH fusion proteins: Methods 
35 HA-hGH and hGH were separately diluted in cell culture media containing 5% horse 

serum to final concentrations of 100-200 (xg/ml and incubated at 4, 37 or 50°C. At time zero x 
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and at weekly intervals thereafter, aliquots of the samples were tested for their biological 
activity in the Nb2 cell proliferation assay, and the data normalized to the biological activity of 
the control (hGH solution at time zero). In other assays hGH and HA-hGH were incubated 
in phosphate buffer saline in at 4, 37 and 50 degree C. 
5 Nb2 cell proliferation assay: The growth of these cells is dependent on hGH or other 

lactogenic hormones. In a typical experiment 10"^ cells /well are plated in 96-well plate in the 
presence of different concentration of hGH or HA-hGH in media such as DMEM containing 
5-10% horse serum for 24-48 hrs in the incubator. After the incubation period, 1:10 volume 
of MTT (5mg/ml in H2O) is added to each well and the plate is incubated for a further 6-16 
10 hrs. The growing cells convert MTT to insoluble formazan. The formazan is solublized by 
acidic isopropanol, and the color produced is measured at 570 nm on microtiter plate reader. 
The extent of formazan formation reflects the level of cellular proliferation. 

Increased shelf -life of HA-hGH fusion proteins: Results 
1 5 The fusion of Therapeutic proteins to albumin confers stability in aqueous or other 

solution. Figure 1 depicts the extended shelf-life of an HA fusion protein in terms of the 
biological activity of HA-hGH remaining after storage in cell culture media for up to 5 weeks 

at 37 ''C. A solution of 200 (xg/ml HA~hGH was prepared in tissue culture media containing 

5% horse serum, and the solution incubated at 37°C starting at time zero. At the indicated 
20 times, a sample was removed and tested for its biological activity in the Nb2 cell assay, at 2 
ng/ml final concentration. As shown in Figure 1, the biological activity of HA-hGH remains 
essentially intact (within experimental variation) after 5 weeks of incubation at 37°C. The 
recombinant hGH used as control for this experiment lost its biological activity in the first 
week of the experiment. 

25 Figure 2 shows the stability of HA-hGH after storage in cell culture media for up to 3 

weeks at 4, 37, or SO^'Q At time zero, a solution of HA-hGH was prepared in tissue culture 

media containing 5% horse serum, and incubated at 4, 37, and 50°C. At the indicated periods 

a sample was removed and assayed for its biological activity in the Nb2 cell proliferation 
assay, at 60 ng/ml final concentration. HA-hGH retains over 90% of its initial activity at all 

30 temperatures tested for at least 3 weeks after incubation while hGH loses its biological activity 
within the first week. This level of activity is further retained for at least 7 weeks at 37"^ C and 
5 weeks at 50"" C. These results indicate that HA-hGH is highly stable in aqueous solution 
even under temperature stress. 

Figures 3A and 3B show the stable biological activity of HA-hGH compared to hGH 

35 in the Nb2 cell proliferation assay. Nb2 cells were grown in the presence of increasing 
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concentrations of recombinant hGH or HA-hGH, added at time zero. The cells were 
incubated for 24 or 48 hours before measuring the extent of proliferation by the MTT method. 
The increased stability of HA-hGH in the assay results in essentially the same proliferative 
activity at 24 hours (Figure 3A) as at 48 hours (Figure 3B) while hGH shows a significant 
5 reduction in its proliferative activity after 48 hours of incubation (Figures 3A and 3B). 
Compared to hGH, the HA-hGH has lower biological potency after 1 day; the albumin fusion 
protein is about 5 fold less potent than hGH. However, after 2 days the HA-hGH shows 
essentially the same potency as hGH due to the short life of hGH in the assay. This increase 
in the stability of the hGH as an albumin fusion protein has a major unexpected impact on the 
10 biological activity of the protein. Although the potency of the albumin fusion proteins is 
slightly lower than the unfused counterparts in rapid bioassays, their biological stability 
results in much higher biological activity in the longer term in vitro assay or in vivo assays. 

Example 2: Preparation of HA-fusion proteins. 

15 Figure 4 shows a map of a plasmid (pPPCOOOS) that can be used as the base vector 

for cloning the cDNAs of therapeutic partners to form HA-fusions. For example, digestion of 
this vector with the restriction enzymes jBjw3(5//Partial HindSSi. will allow for the insertion of a 
cDNA modified at the 5' end to encode the last 5 amino acids of HA including the Bsu36l site 
and at the 3' end to include a double stop codon and f/mdlll site. As another example, 

20 digestion of this vector with the restriction enzymes Bsu361ly SphI allows for the insertion of 
acDNA modified at the 5' end to encode the last 5 amino acids of HA including the Bsu36l 
site and at the 3' end to include a double stop codon, Hindlll site and the ADHI terminator 
sequence up to and including the SphI site. 

L 

This plasmid may easily be modified by one of skill in the art, for example, to modify, 
25 add or delete restriction sites so that one may more easily clone a Therapeutic protein, or 
fragment or variant of into the vector for the purpose of making an albumin fusion protein of 
the invention. 

For example, for the purpose of making an albumin fusion protein where the 
30 Therapeutic moiety is placed N-terminal to the (mature) albumin protein, restriction sites were 
added at the 5* end of the DNA encoding HA in pPPC0005 shown in Figure 4). 

Because it was desired to add unique Xhol and Clal sites at the 5* end of the DNA 
encoding the HA protein in pPPCOOOS, it was first necessary to remove those same sites from 
the plasmid (located 3' of the ADHI terminator sequence). This was accomplished by cutting 
35 pPPCOOOS with Xhol and Clal, filling in the sticky ends with T4 DNA polymerase, and 
religating the blunt ends to create pPPC0006 
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Engineering the Xho and Cla I restriction sites into the Fusion leader sequence just 5 ' 
of the DNA encoding tiiie HA protein in pPPC0006 was accomplished using two rounds of 
PGR. The first pair of oligonucleotides are those of SEQ ID NO: 19 and SEQ ID NO:20. 
SEQ ID 19 contains four point mutations relative to the DNA sequence encoding the Fusion 
5 leaadr sequence and the beginning of the HA protein. These mutations are necessary to create 
the Xhol site in the fusion leader sequence and the Cla I site just at the beginning of the DNA 
encoding the HA protein. These four mutations are underlined in die sequence shown below. 
In pPPC0006 the nucleotides at these four positions from 5' to 3' are T, G, T, and G. 
5'-GCCTCGAaAAAAGAGATGCACACAAGAGTGAGGTrGCTCATCG4TrrAA^ 
10 TTGGG-3' (SEQ ID NO:19) 

5'-AATCGATGAGCAACCTCACTCTTGTGTGCATCTCn:'TrCT 

TAAGC.3' (SEQ ID NO:20). A second round of PGR is then perf onned with an upstream 
flanking primer, 5'-TACAAACTTAAGAGTCCAATTAGC-3* (SEQ ID NO:21) and a 
downstream flanking primer 5^-CACTTCTCTAGAGTGGTTTCATATGTCTT-3' (SEQ ID 

15 NO:22). The resulting PGR product is then purified and then digested with Afll and Xbal 
and ligatedinto the same sites in pPPC0006 creating pScCHSA. The resulting plasmid will 
have an Xhol sites engineered into the fusion leader sequence. The presence of the Xhol site 
creates a single amino acid change in the end of fusion leader sequence from LDKR to LEKR. 
The D to E change will not be present in the final albumin fusion protein expression plasmid 

20 if one ligates into the Xhol and Cla I sites a fragment comprising the Therapeutic moiety 
which has a 5' Sail sticky end (which is compatible with the Xhol end) and a 3' Clal end. 
Ligation of the Xhol to the Sail restores the original amino acid sequence of the Fusion leader 
sequence. The Therapeutic protein moiety may be inserted after the Kex2 site (Kex2 claeves 
after the dibasic amino acid sequence KR at the end of the Fusion leader sequence) and before 

25 the Clal site. 

In addition, for the purpose of making an albumin fusion protein where the 
Therapeutic moiety is placed C-terminal to the (mature) albumin protein, four, eight-base-pair 
restriction sites were added at the 3' end of the DNA encoding HA in pScCHSA. As an 
example, it was felt to be desirable to incorporate AscI, Fsel, and Pmel restriction sites in 
30 between the Bsu36I and Hindlll sites at the end of the DNA encoding the HA protein in 
pScCHSA. This was accomplished through the use of two complementary synthetic 
oligonucleotides (SEQ ID NO: 19 and SEQ ID NO:20) which contain the desired restriction 
sites, 

5*-AAGCTGCCTTAGGCrTATAATAAGGCGCGCCGGCCGGCCGTTTAAACTAAGCT 
35 TAATTCT-3' (SEQ ID NO:23) and 

5-AGAATTAAGCTTAGTTTAAACGGCCGGCCGGCGCGCCrTATTATAAGCCTAAGG 
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CAGCTT-3' (SEQ ID NO:24). These oligonucleotides may be annealed and digested with 
Bsu36I and Hiudlll and ligated into the same sites located at the end of the DNA encoding the 
HA protein in pScCHSA creating pScNHSA, using techniques known in the art. 

5 Making vectors comprising albumin fusion proteins where the albumin moiety is N-terminal 
to the Therapeutic moiety. 

The DNA encoding the Therapeutic moiety may be PGR amplified using primers that 
will add DNA encoding the last five amino acids of the HA (and containing the Bsu36I site) 
onto the 5' end of the DNA encoding a Therapeutic protein and a STOP codon and 

10 appropriate cloning sites onto the 3* end of the coding sequence. For instance, the forward 
primer used to amplify the DNA encoding a Therapeutic protein might have the sequence, 
5'-aagctGCCTTAGGCTTA(N)i5-3' (SEQ ID NO:25) where the underhned sequence is a 
Bsu36I site, the upper case nucleotides encode the last four amino acids of the mature HA 
protein (ALGL), and (N)i5 is identical to the first 15 nucleotides encoding the Therapetic 

15 protein of interest. Similarly, the reverse primer used to amplify the DNA encoding a 
Therapeutic protein might have the sequence, 

5^-GCGCGGGrrrAAACGGCCGGCCGGCGCGCC[nATTA|(N)i5-3' (SEQ ID NO:26) 



where the italicized nucleotides is a Pmel site, the double underlined nucleotides are a Fsel 
site, the singly underhned text is a Pmel site, the boxed nucleotides are the reverse 
20 complement of two tandem stop codons, and (N)i5 is identical to the reverse complement of 
the laist 15 nucleotides encoding the Therapeutic protein of interest. Once the PGR product is 
amplified it may be cut with Bsu36I and one of (AscI, Fsel, or Pmel) and ligated into 
pScNHSA. 



25 Making vectors comprising albumin fusion proteins where the albumin moiety is N-termiiml 
to the Therapeutic moiety. 

The DNA encoding the Therapeutic nioiety may be PGR amplified using primers that 
will add DNA encoding tlie last three amino acids of the Fusion leader sequence (and 
containing a Sail site) onto the 5' end of the DNA encoding a Therapeutic protein and the first 

30 few amino acids of the HA (and containing a Clal site. For instance, the forward primer used 
to amplify the DNA encoding a Therapeutic protein might have the sequence, 
5'-aggagcgtcGACAAAAGA(N)i5-3* (SEQ ID NO:27) where the underiined sequence is a Sal 
I site, the upper case nucleotides encode the last three amino acids of the Fusion leader 
sequence (DKR), and (N)i5 is identical to the first 15 nucleotides encoding the Therapetic 

35 protein of interest. Similarly, the reverse primer used to amplify the DNA encoding a 
Therapeutic protein might have the sequence, 
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5'-CTTTAAArC GArGAGCAACCTCACrcrTGTGTGCATC (N^^5-3^ (SEQ ID NO:28) 
where the italicized nucleotides are a CM site, the underlined nucleotides are the reverse 
complement of the DNA encoding the first 9 amino acids of HA (DAHKSEVAH), and (N)i5 
is identical to the reverse complement of the last 15 nucleotides encoding the Therapeutic 
5 protein of interest. Once the PGR product is amplified it may be cut with Sail and Cial and 
ligated into pScCHSA digested with Xhol and Cla L 

Expression of an Albumin Fusion Protein in yeast. 

The Not I fragment containing the DNA encoding either an N-terminal or C-terminal 
10 albumin fusion protein generated from pScCHSA or pScNHSA may then be cloned in to the 
NotI site of pSAC35. 

Expr ession of an Albumin Fusion Protein from Mammalian cell lines 

The HSA gene has also been cloned into a the pC4 vector which is more suitable for 

15 mammalian culture systems creating plasmid pC4:HSA. More specifically, pC4HSA was 
generated by PGR amplifying the mature HSA gene with a 5* primer (SEQ ID NO:30) that 
anneals to the 5' end of DNA encoding the mature form of the HSA protein (e.g, DNA in 
plasmid pScCHSA),incorporates BamHI (Shown in italics below) and Hindlll (shown singly 
underlined below) cloning sites, attaches a kozak sequence (shown double underlined below) 

20 and DNA encoding the natural HSA signal peptide (MKWVSHSLLFLFSSAYSRSLDKR, 
SEQ ID NP:29) (shown in bold below), and a 3^ primer (SEQ ID NO: 31) that anneals to the 
3* end of DNA encoding the mature form of the HSA protein and incorporates an Asp718 
restriction site (shown in bold below). The DNA encoding the natural human serum albumin 
leader sequence in SEQ ID NO:30 also contains a modification that introduces a Xhol site that 

25 is boxed below. 

5-TCAGGGArCCAAGCIICCGCCACCATGAAGTGGGTAACCT 



CTCGGCTTA CTCGAG GGGTGTGTTTCGTCGAGATGCACACAAGAGTGAG-S' (SEQ ID NO:30) 



30 5''-GCAGCGGTACCGAMTCGGCGCGCCTTATAAGCCTAAGGCAGC-3' (SEQ ID NO:31) 

This PGR product (1.85kb) is then purified and digested with BamHI and Asp718 and cloned 
into the same sites in pC4 (ATCC Accession No. 209646) to produce pC4:HSA 

35 Making vectors comprising albumin fusion proteins where the albumin moiety is C-tenninal 
to the Therapeutic moiety using the pC4:HSA vector 
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Using pC4:HSA, albumin fusion proteins in which the Therapeutic protein moiety is 
N terminal to the albumin sequence, one can clone DNA encoding a Therapeutic protein that 
has its own signal sequence between the Bam HI (or Hindlll) and Clal sites. When cloning 
into either the BamHI or Hind III site remember to include Kozak sequence 
5 (CCGCCACC^VIG) prior to translationai start codon of DNA encoding the Therapeutic 
Protein to be subcloned. If the Therapeutic does not have a signal sequence, the DNA 
encoding that Therapeutic protein may be cloned in between the Xhol and Clal sites. When 
using the Xhol site, the following 5^ (SEQ ID NO:32) and 3' (SEQ IDNO:33) PGR primers 
may be used: 

10 5'-CCGCCGCrCGAGGGGTGTGTTTCGTCGA(N)i8~3' (SEQ ID NO: 32) 

5^-AGTCC CATCGATG AGCAACCrCACTCTTGTGTGCATC(N\g-3' (SEQ ID NO:33) 

In SEQ ID NO:32, the underlined sequence is an Xhol site; and the Xhol site and the 
DNA following the Xhol site encode for the last seven amino acids of the leader sequence of 
natural human serum albumin. In SEQ ID NO:33, the underiined sequence is a Clal site; and 

15 the Clal site and the DNA following it encode are the reverse complement of the DNA 
encoding the first 10 amino acids of themature HSA protein (SEQ ID NO:18). In SEQ ID 
NO:32 "(N)j8'' is DNA identical to the first 18 nucleotides encoding the Therapeutic protein of 
iriterest.). In SEQ ID NO:33 "(N)i8" is the reverse complement of DNA encoding the last 18 
nucleotides encoding the Therapeutic protein of interest Using these two primers, one may 

20 PCR amplify the Therapeutic protein of interest, purify the PGR product, digest it with Xhol 
and Clal restriction enzymes and then and clone it into the with Xhol and Clal sites in the 
pC4:HSA vector. 

Making vectors comprising albumin fusion proteins where the albumin moiety is N-terminal 

25 to the Therapeutic moiety using the pC4:HSA vector 

Using pC4:HSA, albumin fusion proteins in which the Therapeutic protein moiety is 
N terminal to the albumin sequence, one can clone DNA encoding a Therapeutic protein 
between the Bsu36I and AscI restriction sites. When cloning into the Bsu36I and AscI, tiie 
same primer design used to clone in the yeast vector system (SEQ ID NO:25 and 26) may be 

30 employed. 

The pC4 vector is especially suitable for expression of albumin fusion proteins from 
CHO cells. For expression, in other mammalian cell types, e.g., NSO cells, it may be useful 
to subclone the Hindlll - EcoRI fragment containing the DNA encoding an albumin fusion 
35 protein (from a pC4 vector in which the DNA encoding the Therapeutic protein has already 
been cloned in frame with the DNA encoding (the mature form of) human serum albumin) 
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into another expression vector (such as any of the mammalian expression vectors described 
herein). 

Example 3: Preparation of HA-cytokine or HA-growth factor fusion 
5 proteins (such as EPO, GMCSF, GCSF) 

The cDNA for the cytokine or growth factor of interest, such as EPO, can be isolated 
by a variety of means including from cDNA libraries, by RT-PCR and by PGR using a series 
of overlapping synthetic oligonucleotide primers, all using standard methods. The nucleotide 
sequences for all of these proteins are known and available, for instance, in U.S. Patents 

10 4,703,008, 4,810,643 and 5,908,763. The cDNA can be tailored at the 5' and 3' ends to 
generate restriction sites, such that oligonucleotide linkers can be used, for cloning of the 
cDNA into a vector containing the cDNA for HA. This can be at the N or C-terminus with or 
without the use of a spacer sequence. EPO (or other cytokine) cDNA is cloned into a vector 
such as pPPCOOOS (Figure 4), pScCHSA, pScNHSA , or pC4:HSA from which the 

15 complete expression cassette is then excised and inserted into the plasmid pSAC35 to allow 
the expression of the albumin fusion protein in yeast. The albumin fusion protein secreted 
from the yeast can then be collected and purified from the media and tested for its biological 
activity. For expression in mammalian cell lines, a similar procedure is adopted except that 
the expression cassette used employs a mammalian promoter, leader sequence and terminator 

20 (See Example 2). This expression cassette is then excised and inserted into a plasnndd suitable 
for the transfection of mammalian cell lines. 

Example 4: Preparation of HA^IFN fusion proteins (such as IFNa) 

The cDNA for the interferon of interest such as IFNa can be isolated by a variety of 

25 means including but not exclusively, from cDNA libraries, by RT-PCR and by PGR using a 
series of overlapping synthetic oligonucleotide primers, all using standard methods. The 

nucleotide sequences for interferons, such as IFNa are known and available, for instance, in 

U.S. Patents 5,326,859 and 4,588,585, in EP 32 134, as well as in public databases such as 
GenBank. The cDNA can be tailored at the 5' and 3' ends to generate restriction sites, such 
30 that oligonucleotide linkers can be used to clone the cDNA into a vector containing the cDNA 
for HA. This can be at the N or C-terminus of the HA sequence, with or without the use of a 

spacer sequence. The IFNa (or other interferon) cDNA is cloned into a vector such as 

pPPCOOOS (Figure 4), pScCHSA, pScNHSA , or pC4:HSA from which the complete 
expression cassette is then excised and inserted into the plasmid pSAC35 to allow the 
35 expression of the albumin fusion protein in yeast (see Figure 8). The albumin fusion protein 
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secreted from the yeast can then be collected and purified from the media and tested for its 
biological activity. For expression in mammalian cell lines a similar procedure is adopted 
except that the expression cassette used employs a mammalian promoter, leader sequence and 
terminator (See Example 2). This expression cassette is tlien excised and inserted into a 
5 plasmid suitable for the transf ection of mammalian cell lines. 

Maximum protein recovery from vials 

The albuniin fusion proteins of the invention have a high degree of stability even when 
they are packaged at low concentrations. In addition^ in spite of the low protein 
10 concentration, good fusion-protein recovery is observed even when the aqueous solution 
includes no other protein added to minimize binding to the vial walls. Figure 5 compares the 

recovery of vial-stored HA-IFN solutions with a stock solution. 6 or 30 (xg/ml HA-IFN 

solutions were placed in vials and stored at 4*^0. After 48 or 72 hrs a volume originally 

equivalent to 10 ng of sample was removed and measured in an IFN sandwich ELISA. The 
15 estimated values were compared to that of a high concentration stock solution. As shown, 
there is essentially no loss of the sample, in these vials, indicating that addition of exogenous 
material such as albunnin is not necessary to prevent sample loss to the wall of the vials 

In vivo stability and bioavailability of HA' a-IFN Jusions 

20 To determine the in vivo stability and bioavailability of a HA-a-lFN fusion molecule, 

the purified fusion molecule (from yeast) was administered to monkeys at the dosages and 
time points described in Figures 6 and 7. Pharmaceutical compositions formulated from HA- 

a-lFN fusions may account for the extended serum half-life and bioavailability exemplified in 

Figures 6 and 7. Accordingly, pharmaceutical compositions may be formulated to contain 
25 lower dosages of alpha-interferon activity compared to the native alpha-interferon molecule. 

Pharmaceutical compositions containing HA-a-IFN fusions may be used to treat or 

prevent disease in patients with any disease or disease state that can be modulated by the 

administration of a-IFN. Such diseases include, but are not limited to, hairy cell leukemia, 

Kaposi's sarcoma, genital and anal warts, chronic hepatitis B, chronic non-A, non-B 
30 hepatitis, in particular hepatitis C, hepatitis D, chronic myelogenous leukemia, renal cell 
carcinoma, bladder carcinoma, ovarian and cervical carcinoma, skin cancers, recurrent 
respirator papillomatosis, non-Hodgkin's and cutaneous T-cell lymphomas, melanoma, 
multiple myeloma , AIDS, multiple sclerosis, gliobastoma, etc. (see Interferon Alpha, In: 
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AHFS Drug Information, 1997. 

Accordingly, the invention includes pharmaceutical compositions containing a HA-a- 

IFN fusion protein, polypeptide or peptide formulated with the proper dosage for human 
administration. The invention also includes methods of treating patients in need of such 
treatment comprising at least the step of administering a pharmaceutical composition 

containing at least one HA-a-IFN fusion protein, polypeptide or peptide. 
Bifunctional HA-_rIFN fusions 

The HA-a-IFN expression vector of Figure 8 is modified to include an insertion for 

the expression of bifunctional HA-a-IFN fusion proteins. For instance, the cDNA for a 

second protein of interest may be inserted in frame downstream of the "rHA-IFN" sequence 
after the double stop codon has been removed or shifted downstream of the coding sequence. 

In one version of a bifunctional HA-a-IFN fusion protein, an antibody or fragment 

against B-lymphocyte stimulator protein (GenBank Acc 4455139) or polypeptide may be 
fused to one end of the HA component of the fusion molecule. This bifunctional protein is 

useful for modulating any immune response generated by the a-IFN component of the 

fusion. 

Example 5: Preparation of HA-hormone fusion protein (such as 
insulin, LH, FSH) 

The cDNA for the hormone of interest such as insulin can be isolated by a variety of 
means including but not exclusively, from cDNA libraries, by RT-PCR and by PCR using a 
series of overlapping synthetic oligonucleotide primers, all using standard methods. The 
nucleotide sequences for all of these proteins are known and available, for instance, in public 
databases such as GenBank. The cDNA can be tailored at the 5' and 3' ends to generate 
restriction sites, such that oligonucleotide linkers can be used, for cloning of the cDNA into a 
vector containing the cDNA for HA. This can be at the N or C-terminus with or without the 
use of a spacer sequence. The hormone cDNA is cloned into a vector such as pPPCOOOS 
(Figure 4), pScCHSA, pScNHSA , or pC4:HSA from which the complete expression 
cassette is then excised and inserted into the plasmid pSAC35 to allow the expression of the 
albumin fusion protein in yeast The albumin fusion protein secreted from the yeast can then 
be collected and purified from the media and tested for its biological activity. For expression 
in mammalian cell lines a similar procedure is adopted except that the expression cassette used 
employs a mammalian promoter, leader sequence and terminator (See Example 2). This 
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expression cassette is then excised and inserted into a plasmid suitable for the transfection of 
mammalian cell lines. 

ft 

Example 6: Preparation of HA-soluble receptor or HA-binding protein 
5 fusion protein such as HA-TNF receptor 

The cDNA for the soluble receptor or binding protein of interest such as TNF receptor 
can be isolated by a variety of means including but not exclusively, from cDNA libraries, by 
RT-PCR and by PGR using a series of overlapping synthetic oligonucleotide primers, all 
using standard methods. The nucleotide sequences for all of these proteins are known and 

10 available, for instance, in GenBank. The cDNA can be tailored at the 5' and 3' ends to 
generate restriction sites, such that oligonucleotide linkers can be used, for cloning of tfie 
cDNA into a vector containing the cDNA for HA. This can be at the N or C-terminus with or 
without the use of a spacer sequence. The receptor cDNA is cloned into a vector such as 
pPPCOOOS (Hgure 4), pScCHSA, pScNHSA , or pC4:HSA from which the coinplete 

15 expression cassette is then excised and inserted into the plasnriid pSAC35 to allow the 
expression of the albumin fusion protein in yeast. The albiunin fusion protein secreted from 
the yeast can then be collected and purified from the media and tested for its biological 
activity. For expression in mammalian cell lines a similar procedure is adopted except that the 
expression cassette used employs a mammalian promoter, leader sequence and terminator 

20 (See Example 2). This expression cassette is then excised and inserted into a plasmid suitable 
for the transfection of mammalian cell lines. 

Example 7: Preparation of HA-growth factors such as HA-IGF^l 
fusion protein 

25 The cDNA for the growth factor of interest such as IGF-1 can be isolated by a variety 

of means including but not exclusively, from cDNA libraries, by RT-PCR and by PGR using 
a series of overlapping synthetic ohgonucleotide primers, all using standard methods (see 
GenBank Acc. No. NP_000609). The cDNA can be tailored at the 5' and 3' ends to generate 
restriction sites, such that oligonucleotide linkers can be used, for cloning of the cDNA into a 

30 vector containing the cDNA for HA. This can be at the N or C-terminus with or without the 
use of a spacer sequence. The growth factor cDNA is cloned into a vector such as pPPC0005 
(Figure 4), pScGHSA, pScNHSA , or pG4:HSA from which the complete expression 
cassette is then excised and inserted into the plasmid pSAG35 to allow the expression of the 
albumin fusion protein in yeast. The albumin fusion protein secreted from the yeast can then 

35 be collected and purified from the media and tested for its biological activity. For expression 
in mammalian cell lines a similar procedure is adopted except that the expression cassette used 
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employs a mainmalian promoter, leader sequence and terminator (See Example 2), This 
expression cassette is then excised and inserted into a plasmid suitable for the transfection of 
mammalian cell lines. 

5 Example 8: Preparation of HA'-single chain antibody fusion proteins 

Single chain antibodies are produced by several methods including but not limited to: 
selection from phage Ubraries, cloning of the variable region of a specific antibody by cloning 
the cDNA of the antibody and using the flanking constant regions as the primer to clone the 
variable region, or by synthesizing an oligonucleotide corresponding to the variable region of 

10 any specific antibody. The cDNA can be tailored at the 5' and 3' ends to generate restriction 
sites, such tliat oligonucleotide linkers can be used, for cloning of the cDNA into a vector 
containing the cDNA for HA. This can be at the N or C-terminus with or without the use of a 
spacer sequence. The cell cDNA is cloned into a vector such as pPPCOOOS (Figure 4), 
pScCHSA, pScNHSA , or pC4;HSA from which the complete expression cassette is then 

15 excised and inserted into the plasmid pSAC35 to allow the expression of the albumin fusion 
protein in yeast 

In fusion molecules of the invention, the and can be linked by one of the 
following means or a combination thereof: a peptide linker between the C-terminus of the Vfj 
and the N-terminus of the V^. ; a Kex2p protease cleavage site between the and such that 
20 the two are cleaved apart upon secretion and then self associate; and cystine residues 
positioned such that the and Vl can form a disulphide bond between them to link them 
together (see Figure 14). An alternative option would be to place the Vj^ at the N-terminus of 
HA or an HA domain fragment and the at the C-terminus of the HA or HA domain 
fragment. 

25 The albumin fusion protein secreted from the yeast can then be collected and purified 

from the media and tested for its activity. For expression in mammalian cell lines a similar 
procedure is adopted except that the expression cassette used employs a mammalian promoter, 
leader sequence and terminator (See Example 2). This expression cassette is then excised and 
inserted into a plasmid suitable for the transfection of manunalian cell lines. The antibody 

30 produced in this manner can be purified from media and tested for its binding to its antigen 
using standard immunochemical methods. 

Example 9: Preparation of HA-cell adhesion molecule fusion proteins 
The cDNA for the cell adhesion molecule of interest can be isolated by a variety of 
35 means including but not exclusively, from cDNA libraries, by RT-PCR and by PGR using a 
series of overlapping synthetic oligonucleotide primers, all using standard methods. . The 
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nucleotide sequences for the known cell adhesion molecules are known and available, for 
instance, in GenBank. The cDNA can be tailored at the 5' and 3' ends to generate restriction 
sites, such that oligonucleotide linkers can be used, for cloning of the cDNA into a vector 
containing the cDNA for PIA. This can be at the N or C-terminus with or without the use of a 
5 spacer sequence. The cell adhesion molecule cDNA is cloned into a vector such as 
pPPCOOOS (Figure 4), pScCHSA, pScNHSA , or pC4:HSA from which the complete 
expression cassette is then excised and inserted into the plasmid pSAC35 to allow the 
expression of the albumin fusion protein in yeast The albumin fusion protein secreted from 
the yeast can then be collected and purified from the media and tested for its biological 
10 activity. For expression in mammalian cell lines a similar procedure is adopted except that the 
expression cassette used employs a mammalian promoter, leader sequence and terminator 
(See Example 2). This expression cassette is then excised and inserted into a plasmid suitable 
for the transfection of mammalian cell lines. : 

15 Example 10: Preparation of inhibitory factors and peptides as HA 

fusion proteins (such as HA-antiviral, HA-antibiotic, HA-enzyme inhibitor 
and HA'-anti-allergic proteins) 

The cDNA for the peptide of interest such as an antibiotic peptide can be isolated by a 
variety of means including but not exclusively, from cDNA libraries, by RT-PCR and by 

20 PGR using a series of overlapping synthetic oligonucleotide primers, all using standard 
methods. The cDNA can be tailored at the 5' and 3' ends to generate restriction sites, such 
that oligonucleotide linkers can be used, for cloning of the cDNA into a vector containing the 
cDNA for HA, This can be at the N or C-terminus with or without the use of a spacer 
sequence. The peptide cDNA is cloned into a vector such as pPPC0(X)5 (Figure 4), 

25 pScCHSA, pScNHSA , or pC4:HSA from which the complete expression cassette is then 
excised and inserted into the plasmid pSAC35 to allow the expression of the albumin fusion 
protein in yeast. The albumin fusion protein secreted from the yeast can then be collected and 
purified from the media and tested for its biological activity. For expression in mammalian 
cell lines a similar procedure is adopted except that the expression cassette used employs a 

30 mammalian promoter, leader sequence and terminator (See Example 2). This expression 
cassette is then excised and inserted into a plasmid suitable for the transfection of mammalian 
cell lines. 

Example 11: Preparation of targeted HA fusion proteins 
35 The cDNA for the protein of interest can be isolated from cDNA library or can be 

made synthetically using several overlapping oligonucleotides using standard molecular 
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